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HE LIGHT CONVEYOR 
FOR HEAVY LOADS 


Right:- 

Teleflex conveyors form an 
important aspect of the pro- 
duction system of Messrs. 
A. C. Delco—Division of 
General Motors. 


Illustrated is an 
example of a Teleflex 
Conveyor which travels 
all round a particular 
factory. 











Teléflex conveyors are 
important links in the 
production lines at the 
works of the Plessey 
Co. Ltd., Ilford. 


It is almost certain that some stage of production 
or packaging of your production can be economised 
and speeded up by the installation of one or other 
of the Teleflex Conveyor Systems. Either Cable or 
Chain type conveyors can be supplied soon after 
receipt of your order. 

Our technical representative will be pleased to call 
upon you (entirely without obligation), and advise 
on the solution to your problem. 

Write for illustrated brochures:—Cable Conveyors 
ref.; CON. 1 1.F. and Chain Conveyors ref.: CON. 2 I.F. 


re 


TELEFLEX PRODUCTS LTD - UPHALL RD. - ILFORD - ESSEX 


N t FO RDS 7 
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Dawson mera. parts 











CLEANING « DEGREASING MACHINES 


ensure the steady flow of production for the export and home markets. 
Doing the work of many hands in a fraction of the time, they are an 
important part of the equipment of all modern engineering works. The 
illustration above shows engine sumps being washed ready for final 


assembly. Dawson washing and degreasing 
machines are built to handle all sizes and 
shapes of metal components. 


Sole Distributors: 


DRUMMOND-ASQUITH (SALES) LTD 


KING EDWARD HOUSE, NEW STREET, BIRMINGHAM 
Tel. : Midland 3431 
Manufacturers: DAWSON BROS. LTD., Gomersal, Leeds. 
Tel. : Cleckheaton 1080 (5 lines). 
London Works : 406 Roding Lane South, Woodford Green, Essex. 
Tel. : Wanstead 7777 (4 lines). 
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Having a hand in Productivity 





The Finger 
on the Button 


And the eye on the job. The machine 
under the controi of a button, the man 
Sree to use all his skill. 

The machine is a lathe, set up for 
boring. Accurate work, careful work, but 
the push button can make it fast work. 
The hand on the button is symbolic. By 
freeing skill from unnecessary distrac- 
tions, electric control speeds up produc- 
tion, raises productivity—and lowers 
costs. Push button control is ONLY 
ONE OF THE AIDS TO HIGHER 
PRODUCTIVITY THAT ELEC- 

TRICITY CAN BRING YOU. 


The British Electrical Development Association 


2 Savoy Hill, London, W.C.2. 





IN EVERY INDUSTRY OR TRADE, electrical 
equipment is the key to modern produc- 
tion methods. There are probably more 
production-boosting and money-saving 
devices than you know of. Your Electricity 
Board can help you and give you sound 
advice. 

They can also make available to you, 
on free loan, several films on the uses of 
electricity in Industry—produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books 
on “Electricity and Productivity”. Four 
titles are available at the moment; they 
deal with Higher Production, Lighting, 
Materials Handling, and Resistance 
Heating. The books are 8/6 each (9/- post 
free), and the Electricity Boards (or 
E.D.A. themselves) can supply you. 


Electricity 


a Power of Good for PRODUCTIVITY 
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For 


Consult our 
Technical 
Staff without 
obligation 


A. E. 





BOOTH STREET BIRMINGHAM 21 
Telephone: - — SMEthwick 1571-2-3-4-5 
Telegrams: — — GRIFOVEN Smethwick 


a Fine Finish 


Our extensive experience in the 
design and production of all types 
of Ovens, Stationary, Conveyor and 
Infra-Red, will help speed your pro- 
duction efficiently and economically 
to produce that extra finish to your 
products in a competitive market. 





UreSATISFACTORY 
PLANT 


GRIFFITHS (smetawicky) LTD, 











A. E. G. Publications 
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VANISHED Wayaouy VRAGB 0. 






ae ee ., 


€ 


-»» THE DEVIL CAME TO DEVON 


The snow fell heavily in South Wes on during February, 1855. Rising early for 
their work, the population of an ar ver 100 square miles were horrified to see 


vast numbers of extraordinary footprints ever re, which could not be identified 
as belonging to any known animal or bird. ootprints proceeded in straight 
lines over roof-tops, walls, in woods, towns, fafmya king no account of 


obstacles. They appeared to be made by cloven. hooves whe tgibe snow was 

thin the earth was laid bare, as though scorched. 

Superstitious people quickly decided that they:must have been made by the Evil-one 

himself, and few would venture forth after nightfall for.some time. Careful measure- 

ments were taken and placed before learned men of the time—but in spite of many 
theories they could not be identified, to-clear up 
the mystery. 


With the melting of the snows these sinister 
footsteps vanished without trace..... 
REMOVES GREASE WITHOUT TRACE 


Where Collex is used for degreasing it can be said truthfully that here also, all deposits 
‘vanish without trace’. Our Laboratories will study any problem and prescribe the correct 
grade of Collex degreasant to solve it. There are many grades from which to choose, and one 
of our Technical Representatives will visit you upon receipt of a letter or a telephone call to 
Liberty 1021. a 4 > 
B. H. CHEMICALS LTD - MERTON ABBEY LABORATORIES, ABBEY ROAD, . (x 
LONDON, S.W.19. Telephone: LiBerty 102! (4 lines) 3 
Associated Companies: Colloidal Detergents of Australia Ltd., Sydney, Australia, Chemical Services 4 


(Pty.) Ltd., Johannesburg, South Africa. And at Copenhagen, Amsterdam, Brussels, Paris, Lille, Lyon 
and Ober-Winterthur, Switzerland. 
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“SAYS LITTLE SIR ECCO 








“ECCO” Spray Painting Equipment is manufactured by The Atlas Organ- 
isation and offers the user these three advantages :— 


1. Equipment of the highest quality and most modern type designed by one 
of the world’s leading manufacturers of “Hot Spray” Units, Compressors and 
Compressed Air Equipment. 


2. A complete range of Equipment from the smallest Spraying accessory to the 
largest Compressor Units. 


3. Advisory services available on Hot or Cold spray to recommend the best 
finishing processes as well as equipment. 


“ECCO” IS THE TRADE NAME OF ALL ATLAS DIESEL SPRAY PAINTING 
EQUIPMENT AND INCLUDES:—Hot Lacquer Plants—For compact, portable, 
fool-proof units for the man who sprays small quantities with frequent changes of 
colour—to mass production units for independent one or two gun 

operations @ A range of 12 spray guns, with 

unique ease of control, several ounces 
lighter than others and no cleaning 
troubles. @ A complete range of paint 
shop equipment and accessories that e 
are second to none @ Immediate service 
and supply for user and Paint Manu- 














S 
facturer, from all our United Kingdom SED AIR ENGINEER 
branches and overseas associates. COMPRES 
Write for Ecce Spray Painting catalogue to:— 

95A 
THE ATLAS DIESEL COMPANY LTD w= - 
BERESFORD AVENUE + WEMBLEY + MIDDLESEX ~. WEMbley 4426/9 Service Depots: MANCHESTER * LEEDS 


GLASGOW * BIRMINGHAM * NEWCASTLE * BRISTOL * CARDIFF * NOTTINGHAM * BELFAST * DUBLIN * JERSEYC C.1) 
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Photograph left: 

Trolleys with empty carrier plates are 
automatically delivered to the 

free track for loading with fittings 
and then pushed into engagement 
on the conveyor system. 


Photographs right: 

Views ‘of loaded carrier plates 
progressing towards and through the 
process section of the conveyor, where 
they are automatically degreased, 
rinsed, phosphate coated, dried, 
varnished and stoved. 


Photograph below: 

Illustrates continuous electrostatic 
paint spraying on to fittings 
prior to entering oil-fired, 

air circulated, stoving oven. 





This is a further example of a complete finishing 
scheme designed and engineered by 

Stordy ... equipment is built for the complete cycle 
in the application of paints, varnishes and all 

metal finishes including pretreatment 

and mechanical handling. 

Write for illustrated brochure 


STORDY ENGINEERING LTD aE 


mechanical 


CUMBRIA HOUSE GOLDTHORN HILL WOLVERHAMPTON CNEtHOGES 


SM/SE2102 
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pan-glazed tins?} & 


Thorough, smooth drying was the essential requirement 

in the curing of pan-glaze on baking tins at Cadby Hall. 

De La Rue provided an 88 panel conveyorized tunnel. 
The tins are degreased, cleaned, sprayed with “Silcote” 


rt 


and left for a flash-off period of 15 hours at room tempera- 





ture. They then pass into the tunnel on a wire mesh belt. 
Forty-five minutes later, they emerge WIT H D ; 
with a glass-like heat resisting surface which does not need | At the 
to be greased before baking. The tins then only require | cost y 


washing between each bake, and have a life which may | Fully 





vary from seven to twenty-one days. | dispo: 
This is one of the many drying problems which have | samp! 
been solved by De La Rue Gas-fired Process Panels. tell yo 


achiev 
speed production «ex 
—cut down costs| nade 


THOMAS DE LA RUE & CO. LTD) (GAS D 





IDS LAs RWS 


INFRA RED 
PANELS 
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Photograph by courtesy of #. Lyons & Co. Ltd., Cadby Hall, London. 


DIA RUE;.<FPROCESS PANELS 


ed | At the De La Rue Demonstration Centre in London it will 
ire | cost you nothing to find out what Infra Red can do for you. 


ay | Fully equipped with test equipment, the centre is at your 





‘disposal. Just tell us your problem and supply us with 
ive samples. If the Infra Red Process is suitable—and we shall 
tell you if it isn’t —we can show you the results that can be 
achieved. Then we shall have all the necessary information 
MV} to enable us to construct and install a drying tunnel ‘tailor- 


ts made’ to your requirements. Write to:— 


LTD; (GAS DIVISION) Imperial House, 84/86 Regent Street, London, W.1. 
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The poor looking product dies the slow-selling 
death. It may be well constructed and designed. It may be extremely purposeful, too! But, if 
it hasn’t the right finish (and that, of course, means a CELLON finish) it may wilt through 
lack of buying attention. And that applies equally to all things from 
tractors to tea caddies, from coaches to cocktail cabinets. 
If you mean big business, always plan for a CELLON finish. 


CELLON paints are, scientifically speaking, as advanced as tomorrow. 


imiTee 


THAMES 


They yield an unvarying perfect finish. They positively 





command high sales attention for your product. 







A 
CERRIC INDUSTRIAL FINISHES=Mm Gp om @ ALOBLY 
: PRODUCT 


CELLON LIMITED - KINGSTON-ON-THAMES + PHONE: KINGSTON 1234 
CVS-792C 
866 
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ahetstctrtececetetsteten) 
Pek eh ok ck ksh ck che lek eke 
Gas burns clear and clean. It does not waste its substance in smoke. 
By the time the gas comes to your burners the smoke has been put to 
work by the Gas Industry in a hundred different ways, all of them 
beneficial, all of them contributing to keep down your fuel costs. 
Apart from fighting unhealthy smog, the filthiest and the most 
expensive blanket in all history, gas gives you a clear answer to the 
question: What is the true cost of my fuel? Your bill is for fuel used. 
Gas needs no special equipment for handling or storage, no replace- 
ment stocks, no extra labour to look after these things. Delivery is 
continuous, of legally guaranteed calorific value. Clearly, there are 
advantages about gas that you should consider in your plans. 


rhea llaallaataalaali lalallala 


Clear Guidance 


HROUGH your Area Gas Board you Cam — NAME ...ecscccscccccssssssssss ccsconee cossee 
bring the full resources of the Gas 
Industry to bear on your fuel problem, ----------------ssseesseeeeesseeeseteeeeee . 
The Boards’ Industrial Gas Engineers are 
always available for consultation and their 
services are free. Get your secretary to fill 
in these details (or pin this advertisement 
to your letter heading) and send to your = wer NEED HEAT FOR 
Area Gas Board or to the Gas Council, 
1 Grosvenor Place, London, S.W.t. 0 oooeeeceeeceeecsseeccteeeeeeees pe eT NS ee 26 


The Gas Industry makes the fullest use of the nation’s coal. GC.G7A 
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-_Industria 
Finishing 





Efficiency 1s as inseparable from economy @ i 
in the field of gas-fired finishing equip- Baer weg 3 ae Shel | 
ment as in other fields of industry. The - wane vem ax 
design and construction of suitable plant 
for any particular finishing process is 
best left to an organisation used to 
extracting the utmost from every B.T U. 
with plane buile for the job. From the 
viewpoint of robust construction as well 
as economical operation there is no bet- 
ter plant than a Spencer production 
The equipment illustrated includes infra- 
red ovens as used by the British Vacuum 
Cleaner Co. Ltd., a section of whose new 
Scottish works is shown in the first 
photograph, a direct-fired hot-air unit, 
and a degreasing tank as supplied in 
quantity to many different industries. 
Conveyors and spray booths are also 
supplied by Neil & Spencer Limited, 
whose consultant design staff will be 
pleased to help you solve your industrial 
finishing problems. 
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or cool 


ane 





Spencer Gas Fired Equipment for the Better, Speedy Finish 


NEIL & SPENCER LTD D 


Industrial Plant Division 


LEATHERHEAD - SURREY Telephone: Leatherhead 3451 
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Ever 
wondered 


why 
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you see DOCKERS’ PAINTS 


everywhere ? 


Dockers’ Paints cover such an amazingly wide 
variety of products and Industries because 
Dockers first take the trouble to examine the 
particular needs of each job. 


An exacting formula is prepared by experts in 
their well-equipped laboratories. Samples are 
rigorously tested in Dockers’ “‘weather machine” 
for wear and colour permanence. The samples 
are tested for hardness, too, and other necessary 
qualities. | And only then do Dockers actually 
make the paint. 


In the final stages of production the paint is 
hand-tinted and colour-checked in natural day- 
light. Yet, despite the painstaking preparation, 
Dockers do the job quickly and efficiently. 


If you don’t already do so, make a mental note 
to deal with Dockers. You'll never regret it. 


DOCKERS’ PAINTS 


Paints, lacquers and varnishes for every purpose 


DOCKER BROTHERS 


LADYWOOD, Birmingham 





London Showrooms : 17 Berners Street, W:1 
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CLEAN EXHAUST DISCHARGE - REDUCED FIRE RISK - SIMPLE MAINTENANCE 





Aerostyle Water Wash 
Booth with conveyor. 
Photo by courtesy of 
the Ministry of Supply 


SPRAY BOOTHS 


(Ps a result of post-war Town Planning, increasing 
. numbers of manufacturers in residential areas, 
faced with the task of ensuring an absolutely clean ex- 
haust from their Spray Finishing Shops, are solving the 
problem by installing Aerostyle Water Wash Spray 
Booths, at the same time cutting down fire risk and 
improving the working conditions of their staff. 
Aerostyle Water Wash Booths are made in a number 
of standard dimensions but quotations for special 
made-to-measure sizes will be submitted on request. 








Sole Manufacturers: 


Head Office: Sunbeam Road, North Acton, London, N.W.10. Tel: ELGar 3464 (Private Branch Exchange) * BIRMINGHAM * GLASGOW « DUBLIN 





AEROSTYLE LTD. 
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mee Ny 
DETAILS OF TYPE 2 for bright nickel UY 
plating on steel, brass as ema hese coke. Uy, P LATI N G P LA N rd 


OUTPUT: 40 to 60 racks per hour. Ulin, bly 
Ws 
“Wlcgpaypppmasslllll 









Transfer time: 23 seconds 























Sequence of Processes and Immersion Times 
No. Process Time in Tank — aia ‘ . 2. 
60 racks per hr. Built in Britain to che design of the Udylite Corporation 
; ’ mins. secs. of Detroit, this machine automatically carries out all 
| | Electrolytic Cathodic clean a oe ; y ; $ 
2 | Cold rinse and spray 37 cleaning and plating processes in one compact unit. 
3 | Electrolytic anodic clean 37 2 - 
4 | Cold rinse and spray 37 An efficient transfer mechanism moves racks of work stage 
5 | Acid dip 37 aes 
6 | Cold sane and spray 37 by stage from the load to unload positions. A return type 
if. — ” machine, entirely self-contained, it is simple and flexible 
hs in fee 3 zg in operation; can be handled by one operator. 
" d unl ; ; eer 
wordnet Sei For full details write for publication No. C.7. 





Length overall 40 ft. Width 7 ft. 6ins. Height II fe. 


Associated with. 
eg ELECTRO-CHEMICAL ENGINEERING CO. LTD. 


Electric Resistance Netherby, Queens Road, Weybridge, Surrey. Phone: Weybridge 3891 
Furnace Co. Ltd. 
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4 Symbol of - a ‘ae ep 


For well over 50 years the name of Canning has been accepted as a symbol of service to 
all engaged in the business of Electroplating. 

The data and sound practical knowledge we have collected in every sphere of Electro- 
plating and metal finishing are at the disposal of anyone who seeks our advice. 

Our analytical Laboratory ensures a uniform and high standard for all our products, and 
provides a unique service for analysing plating solutions submitted by customers. This, with 
our new Research Laboratory built for the study and development of new processes, is your 
guarantee that the name of Canning will always remain a symbol of service. 

The complete analysis of a plating solution can only be determined by experienced 
chemists, but in order to help the practical plater with no Laboratory facilities, we have 


developed a series of test sets to enable simple routine analyses to be quickly and accurately 
carried out in the plating shop. 


VTL Gate GREAT HAMPTON ST, BIRMINGHAM 18. LONDON € SHEFFIELD 
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HOLDENS 


stoving 
shrivel 
enamel 


Tor ene coal 


metal linishing 
Fine or Coarse 


Matt or Gloss 


ARTHUR HOLDEN & SONS LIMITED 
BORDESLEY GREEN ROAD, BIRMINGHAM, 9 
Telephone: ViCtoria 2761 (5 lines) 
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TO CLEAR THE AIR 
for SPRAY PAINTI 










YOU NEED THIS VALUABLE 


BOOKLET— 23 FREE/ 


describing the latest spray booth designs 


To obtain the superfine finish on your 
products so necessary to-day, efficient fume 
extraction from your finishing room is essen- 
tial—as well as the maintenance of clean, 


long way in helping you solve this pressing 


locomotives. Write for a copy now—you will 
be pleased to see how comprehensive it is. 


Branches and Showrooms: London, Birmingham, Bristol, Glasgow, Manchester 


hygienic atmospheric conditions. This new 
DeVilbiss:Aerograph booklet will go a very 
problem. The booklet contains details of the 
complete range of DeVilbiss:Aerograph AE ROG RAPH 


Spray Booths and Exhaust Equipment for \ 
every kind of product from leatherware to The SYMBOL @y)- SERVICE 


The Aerograph Co. Ltd. (Dept. 21AD), Lower Sydenham, London, S.E.26. Tel: S YDenham 6060 (8 lines) 


NG 














T.A.6200 
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“You get less waste and 
fewer production 
hold-ups when you're 
using the best 
Abrasive Cloth”’ 


COATED ABRASIVE PRODUCTS 
FOR ALL METAL TRADES 












IN BELTS - DISCS - SHEETS & COILS 
fy» 





JOHN OAKEY & SONS LTD - WELLINGTON MILLS - LONDON : S.E.1 


Y OAteesD 
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ANTONY WHEREWITHAL TALKS SHOP....He’s doing a little amateur 
market research for his firm. Let’s do the same, bearing in 
mind the products of the Ault & Wiborg Group. A wide 
range of AW inks have been used to print the showcards, 
transparent wrappers, leaflets, cartons, paper bags, price 
tickets—in fact packs and publicity material of every sort. 
AW Metal Decorating products give eye-appeal to tins, 
canisters and collapsible tubes. The bacon slicer, scales and light 
fittings have AW Industrial Finishes, while the walls are 
decorated with AW paints. There are other AW finishes in 
the picture, too, but there’s no need to continue. Printing 
Inks and Decorative and Protective coatings of the AW Group 
give the finishing touch to sales appeal. 


PRINTING INKS * PRINTER’S ROLLERS 
AULT & WIBORG GROUP AND SUNDRIES + INDUSTRIAL FINISHES 
DECORATIVE PAINTS 

METAL DECORATING PRODUCTS 
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(Incorporating “CORROSION” ) 


A monthly journal covering the whole range of finishing 
processes for wood. metals, plastics, etc. 


JULY 1954 


FEATURE ARTICLES 
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Copy and Blocks should be available 
to us by 20th of the preceding month, 
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INDUSTRIAL FINISHING 
157 Hagden Lane, Watford, Herts. 


Telephone Gadebrook 2308/9 
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A wonderful new finish backed by com- 
prehensive technical advisory service. 







STOVING 
TIMES 


fn ml 


iP 


Please write for further details 


International Paints Ltd. 


Head Office: GROSVENOR GARDENS HOUSE, LONDON, S.W.1I 
TELEPHONE: TATE GALLERY 7070 (15 LINES) 
TELEGRAMS, INLAND: CORROFOUL, SOWEST, LONDON. OVERSEAS: CORROFOUL, LONDON 
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MAIN FACTORY IN U.K. FELLING-ON-TYNE 


AUSTRALIA SYDNEY 
BRAZIL RIO DE JANEIRO 
CANADA MONTREAL 
CANADA VANCOUVER 


DENMARK COPENHAGEN 
FRANCE LE HAVRE 








— 

RESISTS 

CHEMICAL 
ACTION 


TRADE MARK 





ASSOCIATED FACTORIES IN 


GERMANY HAMBURG 
ITALY GENOA 
ITALY TRIESTE 
JAPAN KOBE 
MEXICO MEXICO CITY 
NORWAY BERGEN 






aed ZEALAND WELLINGTON 


SPAIN 

SWEDEN GOTHENBURG 
U.S.A, NEW YORK 
U.S.A. SAN FRANCISCO 
VENEZUELA MARACAIBO 
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Home Decorating and the Professional 


OR quite a while there has been some concern among the professional 

decorators in the paint trade due largely to the influx of activity from 
the amateur. It was, therefore, interesting to read the comment made by the 
Chairman of Blundell, Spence & Co. Ltd., when he opened the new works at 
Bankside, Hull, concerned with making the new plastic paint, Pammastic. 


Undoubtedly the idea of doing the job at home emanated from America. 
Mr. Calvert was quite convinced that the need for any real professional skill 


in the case of ordinary home decoration had been eliminated. Undoubtedly 
roller coating and modern paints had helped him considerably, but at this 
spot he thought the amateur had reached the end of his real hope. He con- 
sidered that improved paints had helped the amateur together with good sale 
of inexpensive brushes, rollers and paint sprays which would work from a 
vacuum cleaner. He made in his address, an important point when he 
said that the future of the professional decorator is concerned with specialisa- 
tion. He rightly suggested that as far as some jobs are concerned they were 
beyond the amateur. He quoted painting a block of flats, a ship, an office 
block and so on. Again he pointed out that it was false economy to cut down 
the period between renovation of a building too much. 


He said, “We must educate industrial and commercial concerns to a more 
intelligent approach to paint.” 


He was after all right in his final estimation that the threat of the amateur 
decorator was not more serious than it had been in other trades and profes- 
sions. He concluded that the future of the professional rested not in com- 
petition for jobs which the amateur could do, but by specialisation in those 
particular tasks which the amateur could never attain. 
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Modern Jobbing Finishing 


Shop Equipment 


A Visit to the Works of C.N.C. 
Enamellers Ltd., at Hanworth Trading 
Estate, Feltham, Middlesex 


‘THE type and scope of the equip- 

ment installed in a plant carrying 
out a wide range of processes on a 
jobbing basis is necessarily a matter 
for some considerable thought, both on 
the score of the use that will be made 
of it and the suitability of equipment 
readily available for the various pro- 
cesses. As it is never possible to fore- 
cast what will be coming into the shop 
from day to day, it is essential to pro- 
vide plant and equipment which is 
adaptable and versatile. 

C.N.C. Enamellers Ltd. is a firm 
which has grown considerably in re- 
cent years, and now handles a large 
volume of plating work in addition to 
cellulose, synthetic and stoved enamel- 
ling work. Our visit, a month or two 
ago, was at the joint invitation of their 
managing director, Mr. W. G. F. 
Thornley, and Mr. C. A. G. Stevens, 
manager of the Industrial Plant Divi- 
sion of Neil and Spencer Ltd, Leather- 
head, Surrey, who have recently com- 


pleted the installation of some _ in- 
teresting hot cleaning tanks and a 
radiant drying unit based on the Spen- 
cer industrial unit. 

The hot cleaning tanks, two in num- 
ber, are illustrated in Fig. 1. As will 
be seen, they are of the immersed, 
tubular burner type, and each tank is 
provided with two 4 in. tube injectors 
of the Aeromatic type. Together they 
pass approximately 400 c. ft. of gas 
per hour. At the time of our visit 
these tanks were in use and it was 
seen that the two burners together 
quickly brought the tank up to tem- 
perature and, thereafter, the working 
temperature was easily maintained by 
one burner alone. 

Mr. Thornley informed us that, 
prior to the installation of these tanks, 
the gas bills for heating cleaning tanks 
of the orthodox pattern had been 
quite prohibitive and the time lag for 
cleaning solutions to come up to tem- 
perature had been a frequent cause of 
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Fig. 1. Drawing showing arrangement of the hot cleaning tanks. 





880 

















delay and irritation. 


The thick lag- 
ging, plus thermostatic control, of 


course, contribute to economical 
operation. 

C.N.C. Enamellers do a consider- 
able range of plating, and the tanks 
and solutions in regular use include 
Effco bright zinc, Effco bright nickel, 
Effcolene cleaner, dull nickel, chrome, 
stannate tin, cadmium, brass, silver 
and copper. There are normally four 
vats working on copper, three on zinc, 
three on nickel, two on bright nickel 
and one each on silver and tin. In 
addition, a battery of barrel plating 
machines is kept busy on a similar 
range of small barrel plating work. 
We noticed that, out of six medium- 
sized barrel machines at least five were 
Cruickshank machines, and Mr. 
Thornley informed us that he was 
normally able to keep these barrels in 
100 per cent. use on regular jobbing 
work. 

Passing over to the second section 
of the plant, the enamelling shops, an 
impressive feature was the conveyor- 
ised spraying and drying equipment. 
Housed in a clean and airy room, this 
consists of a standard Teleflex con- 
veyor, a set of spray booths and a 
versatile radiant drying unit. The 
general layout is in the form of a 
square circuit from booths, through 
flash-off area, on to drying unit and 
cooling space prior to unloading. 


Figs. 3 and 4 show the conveyors and 
other equipment. 

The radiant drying unit is of par- 
ticular interest, as it was designed to 
meet the varying requirements of a 
jobbing shop. Fig. 4 shows the general 
The ends are arranged to 


structure. 
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Fig. 2. Showing the 
immersed pattern 
twin-tube Aeromatic 
the hot 


cleaning tank 


burner in 


open or close, to adjust the length of 
the cooling area. The panels, eighteen 
in number, are of the standard type 
used by Neil and Spencer in industrial 
applications. 

This panel has been designed 
especially for heat processing work, 
and its assembly into an oven con- 
struction is simplicity itself, yet it is 
robust enough to carry its own weight. 
It can be fitted either vertically, canted 
45° forward or 45° backward. It is, 
therefore, possible to build the units 
into a plant of almost any desired 
shape, including a tunnel which is to 
all intents and purposes circular in 
cross section. 

The unit is a completely tooled job, 
so that every part is interchangeable, 
and therefore replaceable. Its con- 
struction is such that the maximum 
amount of strength and rigidity is ob- 
tained with the minimum amount of 
weight. A great deal of attention has 
been paid to the problem of main- 
tenance, a point too often neglected 
with industrial equipment. Every part 
can be removed easily through the 
heater back panel, which is fabricated 
in aluminium, so that although the 
back is exposed, the heat loss is 
low. 

On the inner side of the front panel 
is a baffle plate to ensure even dis- 
tribution of heat over the surface, and 
against the inner side of the back 
panel a John Mansville rigid asbestos 
block is inserted with an attachment 
to keep it in position, and handles for 
easy removal. The block contributes 
substantially to the prevention of heat 
loss and is fitted at an angle to give a 
tapered combustion space which keeps 
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Fig. 3. General view of conveyorised finishing shop at C.N.C. Enamellers Ltd. 


the heat against the front panel. There 
are twenty gas jets running along the 
base of the interior of the unit; they 
are of the Bray flat flame type, size 00. 
These are easily replaced when neces- 
sary, although they should operate 
satisfactorily for some months. 


The main gas supply is tapped to 
give an individual supply to each 
panel, and each of these has its own 
cock for lighting, which can be done 
by means of a torch or by a pilot 
light. The pressure of each set of 

(Continued at foot of page 884) 


Fig. 4. Showing the general constitution of the radiant drying unit. 
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PROGRESS IN VACUUM 
METALLISING 


‘TT Enfield plant of Dome Ltd., 
has taken this company into a new 
field and one which they consider will 
be of great importance in the finishing 
industry—vacuum metallising on a job- 
bing basis. Their factory is currently 
handling such items as artificial jewel- 
lery, perfume bottle tops, headlamp 
reflectors, cabinet handles, furniture 
fittings and car badges. 

The technique of coating plastics, 
metals, giass and so on with thin films 
of metals by vacuum deposition has 
previously been used for many years, 
mainly for scientific products. The 
application of the process to more utili- 
tarian and industrial purposes is com- 
paratively recent. Dome claim that the 
hard-wearing, corrosion-resistant finish 
which they have evolved puts vacuum 
metallising on equal footing to electro- 
plating in the same wide industrial fields. 
Because the process is essentially a batch 


process, it lends itself well to jobbing, 


and is sufficiently adaptable to under- 
take large quantities of articles ranging 
from a few dozen to thousands of gross. 

The process consists of applying a 
preliminary lacquer base to the articles 
by dipping or spraying. They are then 
placed in a vacuum chamber from which 
the air is extracted to approximately one 
millionth of an atmosphere. At this 
stage the coating takes place. This is 
achieved by “firing off” aluminium from 
hot tungsten wire while the articles are 
rotated to ensure an even coating and 
good finish. A final protective coat of 
clean lacquer is applied and if a colour 
is desired, a dye is then used. Any 
colour finish may thus be _ obtained 
without losing the high sheen imparted 
by the metal coating. Special means 
have been devised for handling articles 
of all types, including very small ones. 





Left: Photograph shows how the 
articles to be metallised are loaded and 
placed in the vacuum chamber 


The finish is non-tarnishing and needs 
no polishing. The fact that it is a dry 
process makes it suitable for finishing 
plastics and glass. Its high brilliance 
derives from using aluminium which 
gives a reflective capacity of 90 per cent. 


Industrial Art Bursaries Competition, 
1954.—The Royal Society of Arts, John 
Adam Street, Adelphi, London, W.C.2, 
are once again offering prizes amounting 
to £2,500, in this year’s Industrial Art 
Bursaries Competition. The prizes take 
the form of travelling bursaries, usually 
of £150 each, and are open to students 
who intend to take up industrial design- 
ing as a career. The closing date for 
entries is 11th October, 

Change of Address—As from 4th 
June, 1954, all communications for the 
Bureau of Abstracts and the Society of 
Chemical Industry Abstracts should be 
sent to: Society of Chemical Industry 


Abstracts, Room 147, North Block, 
Thames House, Millbank, London, 
S.W.1. 





(Continued from page 882) 
burners is regulated before the unit is 
sent out, but can be adjusted when 
necessary; it is possible to control 
spheres of different temperature on the 
same bank of panels. 

Each unit has an emitting area of 
2 sq. ft., an average surface tempera- 
ture of 650° F. rising to 800° F. maxi- 
mum. The output radiation is 4,500 
B.Th.U. per hour and the total gas 
consumption for the unit is in the 
region of 500 c. ft. per hour. 

The units are so arranged on the 
framing that they can be turned in or 
out as seen in our illustration, to adapt 
the shape of the tunnel to the work in 
hand. 

In addition to the new equipment 
described there is another radiant con- 
veyorised plant of an earlier type, 
which is used for certain special jobs, 
and a range of equipment for smaller 
jobs. 

New equipment planned for the 
future, Mr. Thornley told us, includes 
dipping and drying equipment to cope 
with the increasing amount of tubular 
and wire work the firm are being 
asked to finish. 
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1. Collection of typical pieces ground upon two opposing surfaces 


SURFACE GRINDING 


pa of the varied types shown by 
the photograph Fig. 1, possess two 
characteristics in common, that is, they 
all have to be accurately ground upon 
two flat opposing surfaces, and they are 
all components required by the respec- 
tive industries in such large quantities as 
to make some form of automatic hand- 
ling and grinding a departure which 
would be likely to pay handsome divi- 
dends by increasing the production and 
lowering its cost. 

The use of a machine mounting two 
grinding wheels enables the two surfaces 
to be ground in a single operation, and if 
these two wheels are vertically mounted 
this arrangement confers the important 
advantage that many classes of work can 
be fed by gravity means of simple and 
inexpensive chutes. Some such method of 
automatic gravity feed would be applic- 
able in about 90 per cent. of the cases 
illustrated by the photograph, and some 
estimate of the production obtainable by 
this means can be made from the fact 
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that rings 14 in. dia. by 4 in. thick of the 
type shown in the bottom right-hand 
corner can be ground on the two faces in 
one operation with a stock removal of 
‘010 in. each side to final limits of plus- 
minus ‘0005 in. at the rate of 2,800 rings 
per hour. Other types of piece, such as 
connecting rods, valve rockers, spring 
ends, and universal joint crosses for the 
motor-car industry would require a more 
expensive type of rotating fixture, which, 
by reason of the time required for load- 
ing, would be somewhat slower than the 
more spectacular productions obtained 
with gravity feed. Another convenient 
method of feed, especially for large 
pieces, is to pass the work through the 
grinding zone carried on a conveyor belt. 

A normal Duplex grinder of the type 
described would be one having grinding 
wheels 24 in. to 30 in. dia., and the grind- 
ing capacity of such a machine would be 
approximately some 120 sq. in. for each 
of the opposing surfaces of the piece. 
The thickness of the work, represented 
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by the distance apart of the two grinding 
wheels, is adjustable usually from zero 
to about 12 in., but rod or tube-like 
pieces can be ground by the same method 
on a machine with a suitably extended 
bed. 

The foregoing remarks are prompted 
by the recent appearance of a new 
horizontal-spindle Duplex grinder by the 





firm of Arthur Scrivener Ltd., Tyburn 
Road, Birmingham, shown by Fig. 2. 
Each wheel is 24 in. dia., running at 
1,140 r.p.m., and powered by a 20 h.p. 


motor. The floor space occupied is 
6 ft. 0 in. by 5 ft. 6 in., and the net 
weight of the machine illustrated is 
5} tons. 


Fig. 2, below: Scrivener No. 24 Duplex surface grinder. Powered by a 20 h.p. 
motor, the wheels rotate at 1,140 r.p.m. 


ALUMINIUM LABORATORIES 
BANBURY EXTENSION 


LUMINIUM LABORATORIES 
LTD., the research, engineering and 
geological exploration unit of Aluminium 
Ltd., announce the completion of the 
new extensions to their research labora- 
tories at Banbury, Oxon. The new 
facilities, construction of which was 
begun in 1951, have cost over £300,000; 
they add a further 44,000 sq. ft. to the 
floor area of the older building, making 
a total area of 65,000 sq. ft. 
The new premises provide a com- 
pletely integrated modern laboratory 


fully equipped for chemical, metallurgi- 
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cal, physical and engineering research. 
The many facilities available include a 
laboratory designed for the testing of 
large prototype aluminium structures for 
ships, bridges and other purposes. 
Another laboratory is devoted to research 
into the use of aluminium for canning. 
This includes prototype equipment for 
drawing and lacquering aluminium con- 
tainers and for testing their behaviour 
when packed with different products. A 
model plant for the production of 
aluminium paste used as a pigment for 
paint is available for development 
studies; another large experimental shop 
houses equipment for service and de- 
velopment work on welding and other 
joining processes suitable for aluminium 
and its alloys. 
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Progress in Synthetic Resins 


(SPECIALLY CONTRIBUTED) 


MONGST the most remarkable 

of the modern synthetic resins 
are the condensation products of 
epichlorhydrin and diphenylolpropane, 
marketed in this country under the 
trade name Epikote Resins* and in 
America as Epon Resins*. As surface 
coatings these resins have exceptional 
toughness, adhesion and resistance to 
chemical attack, as well as being 
essentially a flexible coating. Examples 
of their current applications are 
summarised later in this article in 
Table 1. The use of Epikote Resins 
is by no means confined to surface 
coatings. Various grades are being 
employed as adhesives, in the pre- 
paration of laminates, as stabilisers 
in the plastics industry, in cast forms, 
and so on. Within the scope of this 
article, however, only the four grades 
associated with surface coatings will 
be examined. 

These are all solid materials, avail- 
able in a range of molecular weights. 
In general, Epikote resins of low 
molecular weight are used in com- 
bination with other synthetic resins 
to produce low temperature stoving 
finishes. They are used when the 
greatest degree of compatibility with 
and solubility in other resins and oils 
is necessary. In this respect they can 
act as modifiers for other resin coat- 
ings to improve adhesion to metal, 
flexibility and resistance to chemical 
attack. The higher molecular weight 
Epikote Resins show improved resis- 
tance to chemical attack. In unmodi- 
fied form they find application in 
industrial stoving primers and finishes, 
resistant coatings for chemical and 
food containers, drums, etc., and for 
wire enamels. Middle grades, esteri- 
fied, can be used for stoving finishes 





*Shell Chemicals Ltd., and Shell Chemi- 
cal Corporation, respectively. 





887 


and air-drying primers and finishes 
and wood varnishes. 

One of the most attractive features 
of Epikote-base finishes is their 
remarkable adhesion to both wood and 
metal surfaces. No priming coat is 
necessary, nor is chemical pre-treat- 
ment or the use of an etching primer 
necessary to secure good adhesion to 
aluminium and light alloys. Tests on 
metal blocks bonded together with 
various Epikote-base combinations 
have realised shear strength values (of 
the bonding film) in excess of 5,000 
pounds per sq. in. Typical figures in- 
clude 3,600 pounds per sq. in. with 
copper and 500 pounds per sq. in. 
with solder. The bond with ferrous 
metals is of an equally high order. 
Modification of existing stoving 
alkyds or other normal resin finishes 
with a low melting point Epikote 
resin enhances the adhesive properties 
of the surface coating accordingly. 

General properties of the four main 
grades of Epikote resins of primary 
interest are summarised in Table 2. 
Epikote 1001 is compatible with a 
majority of alkyd resins, pure 
phenolic resins, urea formaldehyde 
and sulphonamide resins, chlorinated 
biphenyl, linseed oil, butyl acetyl 
ricinoleate and, to a more limited 
extent, cellulose nitrate compounds, to 
give a short list of surface coating 
materials to which Epikote resin may 
be added as a modifier, Epikote 1001 
being the usual “modifier” in such 
cases. If esterified with a fatty acid, 
however, the Epikote resin may itself 
be used as a base for an air-drying 
brush or spray type finish. 

Actually all of the Epikote resins 
can be esterified quite readily, the type 
of fatty acid used and the optimura 
temperature of the operation being 
dependant on the grade of resin. The 
degree of esterification obtained can 
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TABLE I. TyPICAL APPLICATIONS 
Formulation. . 
Coating 
Application Epikote resin. Other. Characteristics 
an coatings. Unmodified ’ ‘Resistant to fruit 
ae ae Amino or — acids, excellent ad- 
Phenolic resin : hesion, flexibility 
Esterified : « permits reworking 
Amino resin ‘coated sheets. 
Coatings for wash- Unmodified Amino resin Good adhesion, dura- 
ing machines, re- or Amine cured __ bility, ete. 
frigerators and other Resistant to deter- 
domestic appliances. Esterified Amino resin gents, acids, etc. 
Furniture finishes. Unmodified Amino cured High durability, resis- 
tant to alcohol, etc. 
Protection with one 
Esterified = coat. 
. : Good protection, high 
Spar varnishes. Esterified _ durability, etc. 
Coatings for con- Gone pete 
, ; resistan 0. alkali, 
crete structures. Unmodified Amino cured primer or finishing 
coats. 
Phenolic or Good adhesion, good 
Linings for drums, . Amino resin flexibility. 
pipes, tanks, etc. Unmodified High | resistance to 
Amino cured chemical attack. 
Phenolic or Coatings for collap- 
Flexible coatings. Unmodified Amino resin sible tubes, etc., ex- 
cellent adhesion. 
Amino cured 
Protective coatings. Unmodified Phenolic or High protection for 
Amino resin chemical plant. etc. 
Amino cured 
Metal primers. Unmodified Amino cured Excellent adhesion, 
wear resistance and 
colour stability, 
Esterified Amino resin Primers or finishing 
coats. 
Metal finishes. Unmodified Amino cured Excellent adhesion, 





Esterified 





Amino resin 





‘ eg., light alloy and 


7inc die castings. 























Ep 








T 


‘ABLE IJ. COATING GRADES OF EPIKOTE RESINS* 
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Form 
Melting point, °C. 
Specific gravity 
Refractive index 


Viscosity 
(Gardner-Holdt 
scale) 


Equivalent 
weightt 








Epikote 1001 


Solid 


64-76 


1-204 


1:60 


C-G 


130 














Epikote 1004 Epikote 1007. Epikote 1009 
Solid Solid Solid 
95-103 127-133 145-155 
1-154 1:146 1-189 
1:60 1:60 1:60 
R-T Y-Z1 Z2-Zs 
175 190 200 








*Shell Chemicals Ltd. 


+Grams of resin to esterify one mol of monobasic acid. 


TABLE III]. TypicAL FORMULATIONS 










| Epikote grade 


1001 


1004 


1007 


1009 








Form 


Unmodified 


Esterified 


Unmodified 


Esterified 


Unmodified 


Esterified 


Unmodified 

















Surface Coatings 


Modifier for other synthetic resin stoving 
finishes. Cold cure and low temperature stoved 
amine—cured coatings. 


Air-drying brush application finishes. 


Alkali-resistant coatings. 

Air-drying spray application finishes, stoving 
finishes and spar varnishes, etc. 

Stoving finishes, protective coatings, wire 
enamels. 

Stoving primers and finishes. 


Stoving finishes, protective coatings, wire 
enamels, etc. 
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be varied throughout a wide range, 
which factor can be used to control 
the durability of the resulting product. 
Solvents required for the esterified 
resins are then of the highly aromatic 
type. 

In general, esterified Epikote 1001 
resins are confined to the production 
of air-drying finishes, using a suitable 
drying oil fatty acid, Esterified 
Epikote 1004 is also prepared for air- 
drying finishes, also stoving primers 
and finishes and clear varnishes. 
Esterified Epikote 1007 is used for 
stoving primers and finishes. Epikote 
1009 is not normally employed in 
esterified form. 

In the case of air-drying finishes the 
esterified Epikote contains about 60 
per cent. solids, on average and con- 
stitutes some 40 or 50 per cent. of the 
overall mix (per cent. by weight) de- 
pending on the pigment used. Solvents 
(e.g., White Spirit) approximate to 
some 35 to 45 per cent. of the total. 
The most satisfactory drier is 
generally cobalt in the proportion of 
about -04 to -05 per cent., usually 
added in the form of cobalt naphenate. 
Total solids content, of a typical white 
air-drying enamel would be 50 per 
cent., the pigment in this case being 
rutile. 

Stoving enamels are usually pre- 
pared from esterified Epikote 1004 
and 1007 resins in conjunction with 
other synthetic resins, e.g., melamine 
formaldehyde, urea formaldehyde and 
phenyl formaldehyde resins. Melamine 
resins have limited compatibility but 
are satisfactory within certain 
proportions and materially improve 
the hardness of a pure Epikote resin 
ester (stoved) film. Phenolic resins 
give maximum chemical resistance 
whilst the urea-formaldehyde resins 
are essentially non-critical as regards 
the proportions which will result in a 
satisfactory cure. 

Stoving temperatures vary with the 
exact formulation employed. In the 
case of melamine-Epikote resin esters, 
stoving temperature may be as low as 
200°-250°F., with a minimum curing 
time of 30 minutes, achieved by the 
addition of a minute proportion of a 
satisfactory drier. Without the drier, 
stoving temperature required would 
be about 300°F. With phenol- and 
urea-formaldehyde formulations, a 
minimum stoving temperature of 
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400°F. is normally employed, with a 
drying time of 5 to 20 minutes, de- 
pending on the degree of pigmenta- 
tion. Clear films require minimum 
drying time and elevated stoving 
temperatures for best results. 

Flexibility of the resulting stoved 
finishes has been demonstrated by 
making 180 degree bends of small 
radius on coated metal strips without 
rupture or failure of the coating. The 
coating is also extremely  shock- 
resistant in that it will withstand sharp 
blows without flaking off—a combina- 
tion again of flexibility and an 
extremely strong bond with the parent 
surface on which it is applied. 

Chemical resistance is exemplified 
by inertness to attack by most com- 
mon acids and alkalis, including 
soaps and detergents. Adequate pro- 
tection to a surface which would 
normally be attacked by such agents 
is usually given by a single coat, 
applied without a primer, about the 
only pre-treatment necessary being to 
clean the surface prior to painting or 
spraying. In this sphere Epikote 
resin formulations have a particular 
appeal for protective coatings for 
chemical plant and containers, coat- 
ings for cans and linings for drums. 
The high adhesion of the film allows 
the material to be worked after coat- 
ing, if necessary, to simplify fabrica- 
tion of the final product. 

Hardness of the coating means that 
it possesses a higher abrasion resis- 
tance than many other standard 
coatings so that it becomes particu- 
larly favourable for use under arduous 
service conditions, such as panels or 
even flooring, subject to regular 
scuffing. As a furniture finish, of 
course, resistance to chemical attack 
is an added virtue. Typical data are 
summarised in tabular form for con- 
venience of reference. 


Pigments——We have received a 
brochure announcing the publication of 
a 224 page book “Pigments” by J. S. 
Remington and Dr, W. Francis dealing 
with the pigments used in the paint, 
enamel, cellulose, lacquer and synthetic 
resin finishes found on the market today, 
their manufacture and properties. The 
price of the book is 20s., and it is pub- 


lished by Leonard Hill Ltd., Stratford 


House, Eden Street, London, N.W.1. 











RECENT DEVELOPMENTS 


MATERIALS : PROCESSES : EQUIPMENT 


IMPROVED ‘“PULSAFE”’ 
RESPIRATOR 


HE new model of “Pulsafe” respira- 
tor incorporates a redesigned rubber 
face- -piece with a flexible wire spring 
which, in conjunction with headband 
adjustment, ensures an air-tight seal with 
light pressure against the face. The screw 
front on this model is now made of 
aluminium instead of plastic. The metal 
parts are anodised, and press stud fasten- 
ing of the headband has been adopted in 
place of wire clips. 





The ‘“Pulsafe” respirator 


The respirator is available in three 
variations—No. 2M with a thin felt filter 
being suitable for protection against paint 
spraying and dry dust. It is 4 oz. in 
weight, and price is unchanged for new 
model. The respirator is manufactured 
by Safety Products Ltd., St. George’s 
House, 44 Hatton Garden, B.C. 


A NEW COLOURLESS PRO- 
TECTIVE PAINT FOR METAL 
SURFACES 


ge methods employed for the 
corrosion protection of metals have 
various disadvantages. For _ instance, 
metal which is greased, quickly loses its 
lustre and is soon covered with a layer 
of dust; furthermore, saponification of 
the grease film occurs due to changes in 
temperature and humidity. 
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Under the name “Pantarol’’ a synthe- 
tic-resin-cellulose-metal salt combination 
has been developed by a West German 
firm, which, it is claimed, will, on appli- 
cation, keep practically all metals bright 
and untarnished for many years. 

Pantarol paint is highly resistant to 
moisture, hence its use renders the 
greasing of metal surfaces unnecessary. 
The protective paint can be applied in a 
few minutes by brush, spraying or dip- 
ping. The paint remains fully effective 
up to temperatures of 120° and has been 
used with success on many different 
alloys as well as on galvanized and other 
protective coatings. 

Pantarol-protected surfaces can be 
cleaned of dust and dirt by a thorough 
washing-down and under normal con- 
ditions the surfaces so protected remain 
corrosion-free for five to twenty years. 

Pantarol-protected surfaces, when 
exposed to abnormal conditions such as 
atmospheres of high humidity, or acid 
mists, smoke gases and steam, remain 
corrosion-free for approximately three to 
five years. The latter remarks apply 
particularly to bright pipe work, vessels 
and instruments in breweries, textile 
factories and chemical plants. 

If Pantarol-treated surfaces are ex- 
posed to normal weather, a period of 
three to twenty-four months will elapse 
before weathering becomes evident. 
Before treatment with Pantarol, surfaces 
must be de-greased using the usual 
materials. Before spraying or immersion 
of the work occurs, Pantarol must be 
thinned. At normal workshop tempera- 
tures the drying time amounts to 15 
min. (A drying temperature exceeding 
50° C. is unsuitable.) 

With cast and relatively smooth sur- 
faces Pantarol concentrated is used, with 
polished or ground surfaces an addition 
of from 30 to 100 per cent. Pantarol 
dilution is used. A litre of Pantarol is 
sufficient to treat from ten to twelve m* 
surface. 

The State Material Testing Station in 
Berlin/Dahl has subjected Pantarol to the 
most rigorous tests lasting two years. 
For instance, by hanging up Pantarol- 
treated specimens in battery rooms and 
in the exhaust flues of furnaces. The 
tests indicated that specimens treated 
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with Pantarol remain bright, while un- 
protected metal surfaces exposed to the 
same conditions were heavily corroded. 
The very good protective qualities of 
Pantarol were also confirmed by sub- 
jecting Pantarol-treated copper and steel 
test specimens to saline and _ other 
atmospheres for a_ period of three 
months. 


PROTECTIVE CREAM 


OLLOWING investigations into the 
high incidence of occupational der- 
matitis among workers in contact with 
synthetic glues and resins, the Research 
Department of Rozalex Ltd., 10 Norfolk 
Street, Manchester, has developed a new 
barrier cream which, used in conjunction 
with normal protective measures, mini- 
mises the risk of skin irritation in hand- 
ling these substances. This new prepara- 
tion was first shown at the B.I.F. on the 
Company's stand, together with the full 
yange of their barrier creams similarly 
evolved during twenty-six years of con- 
tinuous research. Progress has been such 
that protection is now available against 
the effects of almost every known indus- 
trial irritant. The Rozalex Dispenser— 
an appliance developed to issue con- 
trolled and uncontaminated supplies of 
creams was also on show. 


“CATHODIC PROTECTION ” 
REDUCES MARINE CORROSION 
A "semen dente, eoneny 


tested in the tanker Auris over the past 
year, has been developed, it is 


announced, by F. A. Hughes and Co. 
in collaboration with 


Ltd., of London, 











Shell. Long period trials under practical 
conditions have shown that it reduces 
the rate of corrosion by some 80 per 
cent. By this device, known as the 
“cathodic protection” technique, an 
electrical current is applied to the metal 
of sufficient intensity to smother the 
inherent differences in electrical potential 
on the metal’s surface. In oil tankers 
this is achieved by magnesium anodes 
of special design and composition which 
are permanently fitted in the cargo tanks 
and come into operation automatically 
as soon as these are filled with sea water 
ballast. 

Some idea of the saving that may be 
achieved can be gauged from the fact 
that maintenance costs on an average 
size tanker, which costs about £1,000,000, 
can amount to £250,000 in less than 10 
years. The Auris tests have been applied 
to the cargo tanks, that part of an oil 
tanker most susceptible to corrosion, but 
the device, it is claimed, is applicable in 
different form, to hulls in all steel-built 
ships. Tests are now being carried out 
on the hull of the Shell Quest, a con- 
verted merchant vessel that is serving as 
a depot ship aiding the underwater oil 
search in the Persian Gulf. 


MODIFICATION EASES AWK- 
WARD METAL SPRAYING JOBS 


ECENTLY, Metallisation, 

Bank Chambers, Dudley, Worcs., 
had the job of spraying an aircraft 
engine component inside and out with 
aluminium. Two machines were made 
for the treatment of these components, 
one with a bent nozzle to cope with 
awkward corners. The wire was fed 
through this bent nozzle by a variable- 
speed motor. By making such a machine 
wire feed was consistent and the deposit 


Barclays 


Illustration shows how 
the bent nozzle modifica- 
tion helps in dealing with 
awkward corners. Deposit 
can be exactly controlled 
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A thorough practical knowledge of 
this process enables us to supply a 
range of specially formulated hot- 
spray finishes. 


It may be that you could use this process with advantage 
and if you would like to know more about its possibilities, 
we will gladly send a senior member of our Technical 
Staff for consultation and arrange a demonstration at our 
works. 
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over the component could be exactly 
controlled. 

Because of the success of this parti- 
cular machine, the nozzle was fitted and 
found to be useful on the hand pistol. 
Despite the fact that it is smaller than 
the standard one the deposit has not 
suffered in consequence. 


INDUSTRIAL COMPRESSOR 
UNIT 


ESIGNED to achieve the maximum 

efficient working life with the 
minimum attention and maintenance, a 
ruggedly-constructed, pedestal-mounted, 
compressor unit, the 200 SAS, is now in 
quantity production by The Hymatic 
Engineering Co. Ltd. of Redditch, 
Worcestershire. With a displacement of 
5:25 c.f.m. at 750 r.p.m, and a working 
pressure of 100-150 p.s.i., the 200 SAS 
may be incorporated as initial equip- 
ment or as an optional extra on tractors, 
special vehicles, machine tools and 
powered plant of ail kinds for such 
duties as spray painting, the operation 
of pneumatic tools, jigs and fixtures and 
many other compressed air applications. 
When necessary the unit may also be 
operated at 1,000 r.p.m. to give a dis- 
placement of 7 c.f.m. against a working 
pressure of 100 p.s.i. 

The single 200 c.c. capacity, high 
duty cast-iron cylinder, bore 2°67 in. 
and stroke 2-16 in., is of the single- 
stage type, heavily finned so that in con- 
junction with the finned cast aluminium 
cylinder head and the generous inlet 
and outlet ports, a consistently low 
delivery temperature is maintained. 

Weighing 38 Ib. complete, the Hymatic 
200 SAS absorbs about 1 hp. at 
750 r.p.m. 


PORTABLE INDUSTRIAL 
VACUUM CLEANER 


Pypcidngy suction per rated horse- 
power from aerodynamically-de- 
signed impellers and a long working 
life are two of the chief advantages 
claimed for the new Filtavac rortable 
industrial vacuum cleaner, Model RM22. 

The cleaner will reach up to 30 ft. 
without any auxiliary equipment, and a 
special working head will clean dirt from 
the top of beams while operating from 
ground level. Two machines can be 


coupled, doubling the suction power, and 
uncoupled very quickly. 
bin can be fitted. 
Driven by a ¢ h.p. motor, the machine 
i} 34 in. in length, 154 in. wide, 374 in. 


Metal receiver 
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high and manufactured by Filtavac Ltd., 
64a Kensington Church Street, W.8. 


PENCIL THICKNESS GAUGE 


ESIGNED as a simple and inexpen- 
sive gauge for measuring the thick- 
ness of non-magnetic coatings such as 
paints or platings on ferrous bases, the 
Tinsley Pencil Thickness gauge is cali- 
brated within a range of 0-0002 to 0-015 
in., or 0 to 400 microns, and works at an 
accuracy of +15 per cent. 

It consists of a specially-light magnet 
attached to a spring contained within a 
six-inch-long pencil-like tube. It is 
non-destructive and can be applied to 
surface of any shape or curvature with 
the sole limitation that it must be 


The Tinsley Thickness Gauge: its 
length is approximately 6 in. 


vertical and perpendicular to the surface. 

To take a measurement the magnet 
is placed on the testing surface and the 
body of the gauge is drawn away, thus 
extending the spring. The spring exten- 
sion, the amount of which is observed 
on the scale, is proportional to the force 
required to free the magnet from attrac- 
tion to the surface. A layer of the 
non-magnetic material, such as_ paint, 
between the magnet and the ferrous base, 
decreases this force and hence the spring 
extension wili be a measurement of the 
thickness of the layer. 

The gauge is manufactured by Tinsley 
(Industrial Instruments) Ltd., North 
Circular Road, London, N.W.10. 

















ALUMINIUM PASTE 


OHNSON AND BLOY LTD. have 

recently announced an addition to 

“Metana” range of aluminium pastes 
for all types of finish. The new quality 
“Special 75” has the high metal content 
of 75 per cent. and has been developed 
for the specialised finishes where high 
specular effects are required. Recommen- 
ded pigmentation per gal. is 1% Ib. 
Manufacturers address is Johnson and 
Bioy Ltd., Metana House, Hind Court, 
Fleet Street, E.C.4. 


CORROSION RESISTANT 
COATING 


QUICK drying liquid zinc and 

rubber latex compound which can 
be used to protect iron and steel parts 
against corrosion is now available in 
America. The coating, which has a high 
zinc content, is said to dry hard in 40 
min. Application is by brush or spray. 
National Rubber Bureau, 1631 K Street, 
N.W., Washington 6, D.C. 


POLYSTYRENE SURFACE 
CLEANER 


A CLEANER applied on polystyrene 

surfaces before metallisation is 
said to greatly improve the adhesion of 
the metal. 

The cleaner forms a primary base coat 
for the lacquer coat used in the first stage 
of the metallising process. Its use is said 
to greatly reduce the amount of rejected 
stock since defects in the metal coatings 
on plastics produced by the metallising 
technique are nearly always due to a 
failure of the lacquer undercoating to 
adhere uniformly to the plastic. The 
cleaner is a development of the Schwartz 
Chemical Co., Inc., 326 West 70th Street, 
New York 23, N.Y. 


AUTOMATIC COLOUR MIXER 


‘|= automatic colour mixing machine 
manufactured by the Martin Senour 
Co. in America, is claimed to be able to 
produce any required shade or tint of 
various paint colours. To reproduce 
created colours basic ingredients must be 
controlled within rigid limits. 

The machine is set and started by hand 
and takes from 1 to 20 quarts at a 
setting. Dispensing, mixing and shutting 
off are automatic. Dimensions are 9 ft. 


length, 3 ft. width and 6 ft. height. 
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Lightweight Industrial P.V.C. Gloves. 
—A new red P.V.C. fabric-supported 
lightweight glove, type 725, has been 
announced by James North and Sons 
Ltd., Hyde, Cheshire. This glove is 
fabric lined, has a fine texture with 
increased flexibility and sensitivity of 
touch and is claimed to have up to 
fifteen times longer life than the indus- 
trial cotton and lightweight leather 
glove which it replaces. It is 11 in. 
long with a gauntlet cuff and supplied in 
a range of hand sizes. The tough, 
seamless P.V.C. coating does not absorb 
dirt and oil and is easy to clean. The 
glove provides good protection against 
abrasion, but because of the lightweight 
P.V.C. coating, it is not generally 
recommended for the handling of 
corrosive chemicals, 


Elliott Brothers (London) Ltd.—A new 
high-speed digital computer—the 402— 
embodying many new features has just 
been produced by Elliott Brothers. The 
Elliott 402 has fifteen immediate access 
nickel line registers and a magnetic store 
holding 94,000 bits. Monitoring and test 
equipment together with marginal testing 
facilities are incorporated in the machine 
itself. Its high speed is attained with only 
550 valves and it consequently has a low 
power consumption. 


CELLULAR DUST 
COLLECTORS 


ROM Davidson & Co. Ltd., Sirocco 
Engineering Works, Belfast, comes 
an interesting brochure on their cellular 
dust collectors. Particularly smoke 
abatement and control is of interest to 
all urban communities. The dust collec- 
tors in question are claimed to be equally 
suitable for small and large installations 
—in fact they have made plants contain- 
ing three cells up to power station size 
with 250 cells per boiler dealing with gas 
volumes of half a million c. ft. per min. 
The horizontal cells or units are grouped 
together in parallel, each unit being cap- 
able of dealing with a certain volume of 
dust-laden flue gas, and, of course, the 
number employed depends on the volume 
of gas to be handled. 


The booklet describes the method of 
the operation of the dust collector, and 
gives details of the efficiency expected. 
Of particular interest are the diagram- 
matic outlines of typical installations. 
The firm also offer to provide a demon- 
stration of the “Sirocco” dust collector 
at any time for those with a bona fide 
interest. 
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Chromium Diffusion as a 
Commercial Process’ 


by 


R. L SAMUEL, Ing.Chim., and 
N. A. LOCKINGTON, ™.A.,A.R.1.C 


[? is only recently that chromium 
diffusion has been established as a 
commercial process and today, plants 
are operating in this country, in the 
U.S.A., in New Zealand, in France, 
and elsewhere, based on _ patented 
process developed by Diffusion Alloys 
Ltd. Our object here is to explain 
how the process is carried out and 


what results are obtained. Perhaps 
the simplest way is to draw a com- 
parison with a familiar process such as 
chromium plating. If we consider 
chromium plating on the one hand, 
and chromium diffusion on the other, 
it is possible to draw up a simple table 
where the essential differences are 
clearly apparent. 


COMPARISON OF CHROMIUM DIFFUSION WITH CHROMIUM PLATING. 


Equipment. 
Compound. 


Energy. 


Effect of shape. 


Type of coat- 
ing. 


Properties of 
coating. 
I. Physical. 


II. Chemical. 


CHROMIUM PLATING 
Tanks—Vats. 
Liquid Electrolyte. 
Electric current. 


Shape of articles important. 
Distance from electrode to 
be considered (throwing 
power). Build-up on apex 
of threads or at sharp cor- 
ners. 


Pure Chromium. Deposited 
on surface. Build-up on 
surface. 


No alloy bonding at inter- 
face between plating and 
base metal. Very hard. 
Low ductility. 


Resistance to atmospheric 
corrosion. Decorative finish. 


CHROMIUM DIFFUSION 
Furnaces. 
Gas (from solid) 
Heat (thermal dissociation) 


Gas penetrates blind holes 
or complex structures. 
Even depth of coating. 


Chromium Iron Alloy. Dif- 
fused into surface. 
Very slight build-up, if any. 


Complete alloying—integral 
part of base metal. 
Comparatively soft (if no 
carbon). Ductile. 


Resistance to atmospheric 
corrosion. Resistance to 
heat. Can be mechanically 
deformed (bent, formed, 
etc.), welded, etc. Industrial 
finish mainly. 





*Paper presented to the London Branch of the Institute of Metal Finishing on 
21st June. 
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As mentioned earlier, the operating 
compound is a gas; a chromium halide 
(chloride, iodide, fluoride, bromide). 
This gas may be produced by a variety 
of methods, either in containers 
separate from the articles themselves, 
or by reaction with a compound ser- 
ving as a packing support for the 
articles, or even by a combination of 
both methods. For simplicity’s sake, 
these variations can be called respec- 
tively: gas method, pack method, 
semi-gaseous method. 

The equipment and furnaces re- 
quired for such processes must be 
capable of covering a temperature 
range from 800-1,100° C. Their 
design and _ characteristics will, 
naturally, vary according to the pro- 
cess employed. 

The coatings obtained on mild steel 
at a temperature of the order of 
1,000° C. for approximately 4 hours, 
consist of a chromium-rich layer, 
averaging 25 per cent. chromium and 
approximately 0-002 in. deep. This 
coating is ductile, cannot be stripped 
from its base metal except by dissolv- 
ing the latter in acid, and presents all 
the chief chemical characteristics of a 
high chromium /iron alloy: resistance 
to corrosion and to thermal oxidation, 
etc. 


The scientific aspects governing the 
diffusion process and the resulting 
coatings have been studied for some 
years. The thermodynamics of the 
reactions have been the subject of 
several papers, notably one by Hoar 
and Groom’ on chromium chloride. 
The metallographic aspects have been 
reviewed by the authors in a series of 
Papers three years ago, and the 
general properties of the coatings have 
been described in a number of pub- 
lications at intervals during the last 
ten years.” * If, however, the basis of 
chromium diffusion is generally well 
understood, very little has been pub- 
lished on its industrial and practical 
aspects. It is the object of this Paper 
to present a concise and, to our 
knowledge, up-to-date account of this 
subject. 


The reason for the lack of informa- 
tion on the practical use and technique 
of chromium diffusion is quite simple: 
the commercial development of the 
process on a Substantial scale began 
only a few years ago, and the tech- 
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nique is still fast developing at the 
present time. 

In spite of this, it may be opportune 
to survey the present state of technical 
development, even if some of the 
methods mentioned may prove to be 
obsolete in the near future. 


Performance and the selection of 
material and conditions of treat- 
ment 

It is not difficult to chromium dif- 
fuse (or chromise) a steel article. It 
can be done in a great variety of ways, 
but only a few amongst those will pro- 
vide the best conditions for the actual 
performance expected of the article. 

We may, in most instances, be 
guided in the choice of conditions by 
scientific considerations but, in fact, 
these considerations can only be accep- 
ted in full when they have been con- 
firmed by practical experience. This 
experience has now been gathered 
over the last few years, and we may, 
with confidence, discuss some of the 
more important aspects governing the 
proper specifications of treatment. 

One complication is encountered 
from the start—the diversity of re- 
quirements: Chromium diffusion can 
be used for three main purposes: 

(a) Corrosion resistance. 

(b) Heat resistance. 

(c) Wear resistance. 

Plus, of course, combinations of 
these properties. 

It is not possible to effect a clear-cut 
separation between each of these pro- 
perties, and the specialisation in 
requirement can only be a matter of 
degree. Thus, for instance, a measure 
of corrosion and heat-resistance is 
always imparted to an article, even if 
the primary object is to improve the 
resistance to wear or abrasion. The 
selected treatment for wear-resistance 
for instance, means that the best pro- 
perties for wear are to be obtained 
even if at the expense of corrosion or 
heat-resistance. Then, although there 
is a relatively large flexibility in the 
selection of temperature, time, etc., 
there are definite limits which apply to 
each type of material undergoing 
treatment. 

We shall confine the discussion of 
treatment selection to the patented 
D.A.L. process’® which makes use of 
chromium iodide and falls within the 
box process classification. 
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Fig. 1 


Figures 1, 2, and 3, illustrate the 
method of treatment selection in func- 
tion of requirements for three typical 
instances of ferrous materials. These 
diagrams refer respectively to low 
carbon steel, high carbon steel and 
cast iron. Temperature 
is plotted against time 
of treatment. Curves 
corresponding ap- 
proximately to the 46 
upper and lower limits 
of effective processing 
are drawn (in Fig. I, 1020 
CD is lower limit, and 
AB upper limit). Thus, 
the area defined 
ABCD roughly covers 
the whole range of 4 
recommended proces- 
sing conditions, and is 
suitable for heat-resist- 900 
ing coatings. 

Within this area, 
curve EF (Fig. 1) cor- 860 
responds to the lower 
limit of treatment 
which can result in 







820 


rosion resisting pro- 780 


; INEFFECTIVE 
coatings of good cor- TREATMENT 


should, therefore, be 
obtained within the 
area ABEF. 

In addition, low car- 
bon steel articles may 
require mechanical 
deformation after pro- 
cessing (forming, bend- 
ing, etc.). Dotted line 
GHK _ corresponds to 
the upper limit of treat- 
ments after which cold 
forming can be perfor- 
med on the furnace- 
cooled article. Line JL 
corresponds to similar 
conditions when the ar- 
ticles have had a core- 
refining treatment after 
chromium diffusion. 

Thus, for example, if 
an article must have 
maximum _ corrosion 
resistance and be cold- 
formed after treatment 
without __core-refining, 
the processing condi- 
tions should be selected 
within the area FXHK. 


If this article is required for heat- 
resistance, the processing conditions 
can be selected within the area DGHK. 

Figure 2 (high carbon steel) defines 
zones of wear-resistance, heat-resis- 


tance and 


Fig. 2 
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CUTS VOWR 
POLISHING COSTS 


SUPREME IN. EFFICIENCY 
AND PERFORMANCE 





Why is ‘‘Supreme’’ Polishing Composition so good? 


Because materials have been blended into the compound to increase the Melting 
Point and efficiency. 


What has the melting point to do with polishing? 


If a compo with a low melting point is applied to the hot surface of a mop, it melts 
almost immediately and much of the compo is thrown off the mop into the dust 
extractor. The high melting point of ‘Supreme’? Compo reduces this waste and 
the compo clings to the mop surface, enabling the operator to polish a larger 
area of surface per Ib. of compo used. 


Why does ‘Supreme’’ Compo give a better finish in less time than other makes? 


Because every ingredient incorporated in «‘Supreme’’ Compo performs a definite 
function to assist in providing a faster and clearer cut. 


The efforts of our Research and Development department are directed towards 
providing the Metal Finishing Trades with products which will help you to 
reduce ycur costs. 


R. CRUICKSHANK LTD | Piece: cenit 0559 6 ines 
CAMDEN STREET, BIRMINGHAM, [| S2™ “victshine Bimorhin 
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addition, curve CD corresponds to the 
upper limit of treatment allowing for 
satisfactory heat-treatment after pro- 
cessing. It can be seen that if an 
article made in high carbon unalloyed 
steel must be corrosion: resistant and 
fully hardened after processing, the 
range of possible treatments is com- 
paratively limited, and is defined by 
area DGC. 

Figure 3 (cast iron) is somewhat 
similar to Figure 2, but the tem- 
peratures are generally lower. There 
is no limitation due to the necessity 
of subsequent hardening, and the 
selection of treatment conditions is 
accordingly simpler. 

Such simple diagrams can be estab- 
lished for all types of steel specifica- 
tions, but it should be noted that 
alloying may affect considerably the 
limiting curves and, in consequence, 
the area of possible processing condi- 
tions, for a given type of application. 

In practice, steel specifications can 
be divided into five or six broad 
groups, for each of which a typical 
diagram can be drawn up. These 
diagrams are essentially qualitative and 
whilst they are very useful in deter- 
mining quickly a suitable range of 
treatment, some caution must be 
observed in the final selection. In par- 
ticular, the areas defined for instance 
as “corrosion resistance” may not refer 
to identical properties for different 
materials. Unalloyed steels 0°3 to 0°5 
per cent. carbon, particularly with high 


Fig. 3 
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sulphur content, cannot be made as 
corrosion-resistant as steels with 0°05 


to 0-1 per cent. carbon. 
their heat-resistance is 
equivalent. 

It will be clear from the above 
remarks that the selection of the base 
material plays a most important part 
when the best performance is to be 
expected. This is, of course, a funda- 
mental feature which is more marked 
with a diffusion process than with any 
other surface treatment since the 
underlying metal forms part of the 
coating itself. This point will be 
emphasised in the following sections. 


Against this, 
roughly 


Industrial Chromium-Diffusion 


The DAL process, as previously des- 
cribed, is based on a box method 
whereby the articles are packed in 
contact with a chromium-bearing 
compound in the powder form.*. 

Box designs are shown in Fig. 4. 

The essential feature of this box is 
the method of sealing which must en- 
sure perfect insulation between the 
interior of the box and the furnace 
atmosphere. 

This is achieved by means of a 
fusible seal which allows escape of ex- 
cess gases generated in the box during 
heating, then fuses and forms a liquid 
seal during the soaking period, and 
finally solidifies as a gas-tight seal 
when the box is removed from the 
furnace. 

The box is introduced in the fur- 
nace, either cold or already at 
temperature, and maintained at 
processing temperature for a 
period varying between two 
and twenty hours or more. 
Time and temperature of pro- 
cessing are determined accord- 
ing to the nature of the 
material and its intended uses. 

With the box method, such 
as the DAL process, conven- 
tional furnaces can normally 
be used provided their tem- 
perature range is of the order 
of 800°-1,100° C. Normal 
oven-type furnaces, which are 
in common use in heat-treat- 
ment shops, are often used. 

In some cases, particularly 
when heavy loads are to be 
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handled, movable hearth fur- 
naces of the bogie-type are 
used with good results. Electric 
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Fig. 4 
Two Types of Chromising Box Em- 
ployed in the Diffubrite Process. 


A. Refractory Seal. 
C. Fusible Seal 


furnaces are also in use, and a few units 
fitted with “Kethall’-type elements 
are in operation in France, and have 
proved successful in every respect. 
Finally, plans are being made for the 
use of conveyor furnaces for large- 
scale continuous operation. The use 
of gas-tight boxes makes this adapta- 
tion comparatively simple, as there is 
no need for special atmosphere con- 
trol inside the furnace itself. Furnaces 
can, of course, be designed for specific 
purposes and Bell-type furnaces such 
as those used for copper wire anneal- 
ing, etc., are particularly well adapted 
for the industrial treatment of sheets 
of large dimensions. 

For each type of furnace, it is 
essential to determine in advance the 
“soaking” characteristics of the charge, 
i.e., the time required to attain an even 
temperature throughout the processing 
box, or boxes. For each type of box, 
in a given furnace, an ap- 
proximate chart can he 
established, showing at what 
rate the temperature should ‘°c 
be increased in order to 
achieve a complete permea- 
tion of heat in the box with- 
out overheating the sides. 
Such a practice is in current 
use for box carburising, but 
it should be noted that the 
conductivity characteristics 
of the chromium-rich com- 0° 
pound are very different 
from those of charcoal, for 400 
instance, 

As an illustration of 
typical treatment conditions, 
Fig. 5° shows a time/tem- 
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attaining soaking at 1,000° C. 
The effective treatment of 5 hours 
starts from that moment. 

The compound, which is in 
powder form, must be regenerated 
to its full strength after each 
operation. This is done by addi- 
tion of fresh compound in propor- 
tion of 5-15 per cent. by weight 
of compound in use. The correct 
percentage of regeneration can 
easily be determined by means of 
a chart, as shown on Fig. 6.’ This 
chart established partly from con- 
sideration of chromium uptake and 
partly through practical experience, 
ensures that there is always an excess 
of active chromium in the compound. 


Furnace Space Utilisation: The most 
significant single factor in the commer- 
cial operation of a process such as 
chromium diffusion is the economical 
utilisation of furnace space. 

It is, therefore, essential in order to 
derive the maximum output from the 
process to ensure that boxes are filled 
to the optimum capacity. In this 
respect, the use of a powder com- 
pound is a considerable advantage. 
When gases have to circulate, as for 
instance in the case of a gas method, 
it is necessary to provide a sufficient 
free space between articles in order 
to ensure that the reaction takes place 
along the whole surface; furthermore, 
some turbulence is required in order 


Fig. 5 
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to remove the products of reaction 
and to bring in fresh active gases. This 
implies the use of jigs holding the 
articles apart inside the retort, or, of 
granular compound of sufficient grain 
size to allow at the same time free 
passage to the gases and support for 
the articles. In both cases, the avail- 
able furnace space is reduced consider- 
ably. 

With powder compound incorpora- 
ting a gas-generating solid such as 
ammonium iodide, the proximity of 
each article is only limited by the particle 
size of the powder which ig usually of 
the order of 60-100 mesh. Experience 
has shown that with complex-shape 
articles, the quantity of powder re- 
quired in order to give adequate sup- 
port is well in excess of the diffusion 
requirements. With flat sheets, stacked 
on top of each other, the limitation is, 
on the contrary, the minimum pro- 
cessing compound required. These 
two types of articles should, therefore, 
be considered separately : 


Articles of irregular shape: 

In general, most finished articles fall 
within this first heading, whilst the 
others deal mainly with semi-finished 
material. 

In many cases, with the possible 
exception of very small parts, the cost 
of handling is a far less important 
factor than the space occupied in the 


Fig. 6 
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furnace. Similarly, the weight of an 
article is not in itself of great sig- 
nificance, nor is the surface area to be 
protected. What matters is the total 
volume occupied in a box by a series 
of such articles. The configuration of 
the articles may allow for close pack- 
ing by offsetting one article in relation 
to another, or “nesting,” etc., but this 
can only be determined as the case 
arises. 

The only factor which can be 
calculated is the “maximum encum- 
brance” of the article which may be 
defined as the volume of an imaginary 
box of rectangular section completely 
enclosing the article. 

The packing characteristics of 
articles such as bolts, nuts, screws, 
shafts, of varying sections, etc., may 
be fairly easily assessed by this 
method. This is not so, however, with 
formed articles of thin section or fab- 
ricated sheet metal assemblies where 
the maximum encumbrance is out of all 
proportion with weight and surface. 
These are obviously uneconomical to 
treat unless they “nest.” or unless they 
can be processed in conjunction with 
small parts, fitting into their recessed 
areas, which belong to a similar group 
of material. 

With small parts, packing may be 
effected by rotating the parts mixed 
with an adequate amount of process- 
ing powder, in a rotating barrel and 
filling the box directly 
from the barrel. This is 
a convenient method 
when dealing with small 
articles of roughly 
equiaxial shape, such as 
nuts, etc. With elon- 
gated articles, the 
authors experience is 
that the saving in hand- 
ling may well be offset 
by the loss of box space 
due to random packing. 


Regular Sections 

This includes: bars, 
rods, angles, tubes, etc. 
For all these, individual 
close packing is the 
best method. A spacing 
leaving i's in. between 
each part is usually 
ample and provides a 
high ratio of utilisation 
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required in the bore, tubes must be 
filled with compound before packing 
in the box, and the most convenient 
arrangement is a vertical or pit furnace. 


Flat Surfaces 

These include sheets, either whole 
o: blanked to desired pattern, strips 
and plates. At first, there seemed to 
be little prospect of processing this 
type of goods economically in view of 
the importance of very close packing. 
This was particularly true of the 
thinner gauges, as for instance, S.W.G. 
18 and over. 

In these cases, the weight to surface 
ratio was very small and all the 
advantages of the process in economi- 
sing alloying metals could be more than 
offset by poor furnace space utilisa- 
tion. 

The use of a powder compound 
allowed some flexibility in reducing the 
amount of compound between the 
sheets, but experience showed that 
with the type of compound then in 
use, it was difficult in practice to 
obtain spacing of less than 4 in. of 
regular thickness. 

This point was important, as failure 
to ensure even distribution of the 
compound resulted in sagging, leading 
eventually to contact between adjacent 
surfaces and consequent insufficiency 
of diffusion on that area. In addition, 
there was considerable warping which 
was sometimes difficult to eliminate by 
subsequent rolling. 

There was considerable potential 
demand for chromium diffused sheet 
blanks and strips, provided the treated 
material could be produced at a price 
substantially lower than the chromium- 
iron alloys of comparable gauge. This 
material is widely used for parts 
requiring resistance to thermal oxida- 
tion within the range of 500-950° C. 

The packing problem was solved, at 
any rate for small and medium-size 
sheet blanks by the use of a liquid or 
paste compound, applied to the steel 
surface between rubber rollers. (DAL 
Patent Application.) The compound 
selected for this use contains approxi- 
mately SO per cent. by volume of 
unvitrified kaolin and an equivalent 
amount of finely divided ferro- 
chromium. Addition of water to which 
the ammonium iodide energiser is pre- 
viously added produces a satisfactory 
suspension which can adhere to a 
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clean steel surface, and can be sub- 
sequently dried in hot air without 
flaking off.’ 

A simple method was devised to 
apply this compound to steel sheet 


blanks. It consists essentially of two 
motor-driven rollers, the lower roller 
being immersed to approximately 3 of 
its diameter in the compound suspen- 
sion which is contained in a shallow 
trough. The spacing between the 
rollers, together with the viscosity of 
the suspension, controls the thickness 
of coating to close limits. When suit- 
ably set, such a machine can coat 
between sixty and eighty sheet blanks 
per minute. Asa rule, it requires two 
operators: one feeding the blanks 
between the rollers, the other stacking 
them in groups of thirty to forty in 
readiness for drying. The drying oven 
consists essentially of a long and 
narrow steel frame, lined with refrac- 
tory bricks and fitted at the lower end 
with straight gas ramps, the length of 
the gas flame being set to a few inches 
only. The top of the frame is fitted 
with thick wide-mesh gauze; plenty of 
clearance is left at the bottom to allow 
ample hot air draught. 

With such a method, stacks can be 
dried in 10-15 min., and two drying 
ovens as described above will normally 
suffice to keep pace with the output of 
one “roller-coating” machine. 

Fully mechanised equipment is 
being designed on the basis of the 
“roller-coating” method; drying being 
effected by means of a conveyor belt 
travelling at a pre-determined speed 
through a hot-air tunnel. The coated 
blanks are automatically stacked at the 
far end of the drier. 

In addition to the “roller-coating” 
method, spraying by means of conven- 
tional spray-gun equipment has been 
successfully applied to the treatment 
of large sheets, and it is anticipated 
that this method will be adopted for 
large-scale processing of sheet metal 
in the near future. It is possible to 
control to a very accurate degree the 
thickness of sprayed compound, and a 
perfectly even finish can be obtained 
on surfaces of several square feet. 
Furthermore, spraying and subsequent 
drying lends itself to full mechanisa- 
tion and is, therefore, a convenient 
method when dealing with large sur- 
faces in quantities, 

Finally, 


for certain applications, 
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methods of “dry-coating” are being 
investigated and appear to show 
promise as a potential alternative for 
the methods described earlier. 

As a result of the improved packing 
methods, the treatment of _ sheet 
material, from a doubtful prospect at 
the onset, has now become a substan- 
tial percentage of the turnover of 
chromium diffused material. 

Compound costing thicknesses of 
the order of 0-010 in. are currently 
obtained, allowing a maximum gap of 
about 0020 in. between sheets or 
blanks and, in consequence, the useful 
weight of articles per cu. ft. of furnace 
space becomes as high and often 
higher than with close-packed solid 
articles. 

Admittedly, the rate of regeneration 
of the compound (by addition of fresh 
powder after each run) must be in- 
creased in order to compensate for the 
small weight-to-weight ration, but ex- 
perience has shown that this factor is 
only of secondary importance in rela- 
tion to the overall saving achieved by 
maximum utilisation of furnace space. 


Typical Applications 

The commercial application of 
chromium diffusion can best be illus- 
trated by selecting a few typical 
instances. 


Resistance to atmospheric and wet 
corrosion 


1. Sheet metal parts (EN.3A. 0°17 
per cent. carbon). 

These were processed for twelve 
hours at 1,040° C. 

The plates were immersed in syn- 
thetic sea water covering approxima- 
tely half the plate surface. The 
volume of solution was regularly made 
up by adding distilled water. Loss in 
weight was measured at intervals after 
carefully washing and drying the 
samples. 


COLD SOLUTION. 


Loss in weight Loss/unit area 


gms. gms./com2? 

After 48 hr. 0:0003 0:000020 
100 ,, 00009 0-000061 

200 ,, 0:0016 0:000107 

300 ,, 0:0016 0:000107 
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Hot SOLUTION (200° F.) 


After 100 hr. 
200 ,, 


0-0007 
0:0017 


0-000047 
0:000108 


This indicates a high degree of cor- 
rosion resistance under the conditions 
of test. 


2. Sheet metal loud speakers (mild 
steel). 

Three types were prepared: 

(a) Phosphated by proprietary pro- 

cess and stove enamelled. 

(b) Chromium-diffused, one_ half 
left as processed, the other stove 
enamelled, on top of chromium 
coating. 

(c) Stove enamelled without prior 
surface treatment. 

After two months exposure to win- 
ter weather conditions, the results 
were as follows: 

Type (a) Two areas of rust due to 
damage to the joint and phosphate 
coating at contact with spring steel 
washer. 

Type (b) No corrosion on either 
side. 

Type (c) Very heavy corrosion. 


3. Mild Steel Terminal posts and 
nuts for switchgear 
These were chromium diffused and 
subsequently heated to 550° C. for 
30 min. to simulate conditions of use. 
They were then submitted to 100 hours 
salt-spray test together with similarly 
heat-treated stainless parts in 12-14 
per cent. Cr. steel. 
The appearance of the chromium 
diffused material was better than that 
of the stainless material. 


4. Compressor Blades (Chromium- 
molybdenum alloy steel). 
Aircraft compressor blades made in 
steel of composition: 


Carbon 0:25-0:35 per cent. 
Chromium 0°5 -0°8 per cent. 
Molybdenum 0°15-0°25 per cent. 


were chromium diffused and _heat- 
treated to recover physical properties. 
They were exposed to salt-spray test 
and developed very small isolated pin- 
points of rust after twenty-four hours; 
these did not enlarge to any extent 
during the test period, and serious 
attack only developed after more than 
350 hours exposure. This result is 
superior to the standard obtained on 
the usual stainless material used for 
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this purpose (carbon 0-12 per cent., 
Chromium 12-13 per cent.), 

5. Heat-exchanger Tubes (M/S). 

These tubes, of T.26 specification, 20 
S.W.G., x in. o.d., were chromium 
diffused in 3 ft lengths. Salt-spray 
tests showed only two pin-points on 
one of the ten specimens after fifty 
hours spray, and fifty hours rest. This 
was considered to be a very satisfac- 
tory standard. 

Mention can be made of sink units, 
fire engine pump parts, telephone and 
wireless fittings, etc., which are now 
currently processed in this country and 
in France, U.S.A. and New Zealand. 


Resistance to oxidation at elevated 
temperature 

400° C. Screws, washers, studs, used 
in drying ovens are required to operate 
continuously at 300-400° C. in a cor- 
rosive atmosphere. Such chromium 
diffused mild steel parts have proved 
entirely satisfactory in service over 
long periods. The parts do not tend 
to seize by rusting. Cleaning and re- 
assembly offers no difficulty. Other 
examples are: bakery oven parts, gas 
and electric infra-red dryer panels, 
etc. 

600° C. T.26 tubes for heat-ex- 
changers, chromium diffused. Long 
exposures to air at 600-650° C. and to 
sulphurdioxidefumes 
do not result in any 
measurable weight 
increase due to 
oxide _ formation. 
Only discoloration is mg /sq-cm 
noticeable. j 

700° C. Systematic 
tests have been car- 
ried out for periods 
of up to 1,000 hours 
at that temperature. 

Fig. 7 illustrates 
graphically the 
relative rate of oxida- 
tion as measured 
by weight increase 
between various 
types of coatings 
applied to mild steel.* 
As an indication, 
the relative weight 
increases for un- : 
coated mild steel kia 
and chromium 


INCREASE IN WEIGHT 








WEIGHT INCREASE 


100 Ars. at 1,000 hrs. at 
700° C. 700° C. 


Mild Steel 40:4 mg./cm.’ 147-7 mg./cm.* 
Chromium 

diffused 

mild steel 0°04 mg./cm.* 0°15 mg./cm.* 


A practical instance is that of 
agitators or fans operating in oil-fired 
muffles. 


800-900° C, Chromium diffused steel 
is now used on a considerable scale in 
replacement of 14-20 per cent. chro- 
mium stainless iron for a large number 
of applications where a temperature of 
that order is encountered. 


One instance is that of grill frets for 
gas cookers where the average tem- 
perature of use is assessed at around 
50°C. 


Several thousand hours of inter- 
mittent heating and cooling for 15 
min. cycles can be attained without 
failure of the parts. This represents 
over ten years actual use in the home, 
and is fully equivalent to the per- 
formance of high-chromium stainless 
iron. 


Over 900° C. A good measure of 
protection can be obtained with 
chromium diffused mild steel, but the 


Fig. 7 
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rate of oxidation is naturally much 
increased. Alloy diffusion of chromium 
and aluminium improve performance 
at temperatures up to 1,050° C. 

Gas pokers, used under normal con- 
ditions are estimated to last at least 
six times as long as the untreated 
blade. Under destructive test con- 
ditions, the life is at least trebled. 


Specialised Applications calling for 
heat-resistance 

1. Moulds for the Glass Industry 
(See Glass Journal). 

Chromium diffusion considerably 
improves the performance of moulds 
used in the glass industry.” The fol- 
lowing figures illustrate this point on a 
few types of moulds: 


(a) Neck-rings for Bottle (Cast Iron) 

Untreated: Normal performance: 
25,000 operations without lubrication. 

Chromium Diffused: 300,000 without 
lubrication. 

The cleaning is much easier than on 
the untreated part. 


(b) Plungers: (Cast Iron) 

Untreated: Total life eight days. 
Dismantled, cleaned and reset every 
two days. 

Chromium Diffused: At least one 
month. Light cleaning on machine 
every three days. 


2. Soldering Jigs 

Chromium diffused parts are cur- 
rently used for soldering or brazing 
jigs, as the high chromium surface is 
not wetted by the molten material 
when normal fluxes are used. 


Resistance to Wear 


1. Weighing machine parts 

A combination of wear resistance 
and corrosion resistance is required 
on the working parts such as knife 
edges, vee blocks, etc. These are made 
in EN.32 case hardening steel, car- 
burised to 0-060 in., then chromium 
diffused at 880° C. for 12 hours and 
fully heat-treated to a case-hardness 
of 60-62 Rockwell C. In the course 
of approval tests, a machine fitted 
with chromium diffused parts was 
subjected to 72 hours bumping test 
without damage or wear to the work- 
ing parts. Unprotected edges would 


have been unserviceable after a few 
hours."” 
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2. Fuel Injection Orifice Plates 


Orifice plates in high carbon steel 
(EN.8) were chromium diffused and 
fitted to fuel injection burners for 
marine engines operating on creosote 
pitch. The treatment given was 12 
hours at 1,040° C. These plates were 
tested in service on liners for over 
two years, and have proved very much 
superior to the untreated plates used 
as comparison. 

The wear and erosion at the orifice 
and along the feeding grooves was a 
fraction of that previously experienced. 


3. Steam Trap Body 


This is shown on Fig. 8."' Made 
from Hexagon bar in SAE.1117 steel 
chromium diffused parts produce the 
same results as the stainless steel 
originally used to withstand steam 
erosion and corrosion. 














a 
Se) 








4. Countersunk Cutters (Cast Steel) 

Chromium diffused cast steel cutters, 
subsequently heat-treated are used on 
chromium plated brass with a perfor- 
mance estimated at five times the life 
of the untreated tools. 


5. Wood-cutting chain saws 


Links made in 1 per cent. carbon 
cast steel, chromium diffused and 
hardened (treatment 880° C.), are used 
on portable wood-cutting chain saws. 
The surface hardness considerably 
reduces the wear and improves the 
performance in service. The corrosion 
resistance is also an advantage in 
periods of storage, when atmospheric 
conditions might damage the cutting 
edges. 

The above examples are only a few 
of present-day uses of chromium 
diffusion. 

Some of the earlier important 
applications have been described in 
detail in technical literature.'’ They 
cover a very wide field: Bolts, nuts, 
threaded parts for food, plastic, elec- 
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trical industries; Tubular heating ele- 
ments (electrical); Heat-exchanger 
tubes and fittings; Paraffin, gas heater 
parts; Parts for sparking plugs, etc.; 
Band-saws and tools for light alloys 
and. plastics. 

The list is already long, and new 
applications are constantly being 
developed. 


Conclusions 


Chromium diffusion has now 
attained a recognised place among sur- 
face treatments. One would hesitate 
to call it essentially a finishing process; 
it is being used in many cases on 
finished articles, but it has important 
applications at an intermediary stage 
of production. This is particularly 
true with sheet metal parts which are 
preferably processed in flat blanks and 
subsequently formed and fabricated to 
the required design. 

It is also important to realise the 
influence of the basic material upon 
the quality of the eventual coating. 
The surface alloy depends for its com- 
position, continuity and general pro- 
perties upon the nature of the under- 
lying metal; the latter provides the 
base into which chromium is alloyed. 
In this respect, the importance of 
selecting a correct material for proces- 
sing is more critical than it is when a 
deposited or “plated” coating is con- 
sidered. 

This is a feature which applies to all 
diffusion processes: one would hardly 
consider nitriding or even carburising 
without some prior selection of the 
steel composition. 

From this, it follows that there is 
always a great advantage in consider- 
ing chromium diffusion and its atten- 
dant requirements at an early stage in 
planning. Some slight modification in 
the choice of material or in the design 
of fabrication method may well result 
in major improvements of perfor- 
mance and in substantial economy in 
treatment. 

This, of course, can only be 
achieved when planning engineers and 
development metallurgists have 
acquired a “working knowledge” of 
the processing requirements. 

Chromium diffusion is not a sub- 
stitute for “plating,” nor a pure and 
simple replacement for stainless steel. 
It is a process with a specific field of 
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applications which may develop with 
both, but which is fulfilling a variety 
of requirements not covered by any 
other material. In most cases, it is not 
a question of merely replacing one 
surface finish by another, but to recon- 
sider the sequence of manufacture and 
selection of material in function of the 
anticipated economy and improvement 
in performance. The scope and limita- 
tions of the process can already be 
foreseen, but some time will elapse 
before the exact realm of application 
is defined and this will, to a large 
extent, depend upon the designers 
taking full advantage of this new pro- 
cessing technique. 
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Rotowash Spray Booth.—A new illus- 
trated leaflet of Heat and Air Systems 
Ltd., describes their Rotowash spray 
booth, showing, diagrammatically, the 


dual suction over and under the water ° 


curtain. 
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shop supplies: You are invited to 
send in material suitable for in- 
clusion in the above feature, there 
is no charge for this service and it 
is operated in our mutual interest. 


FINISHING 








Instrument Panels, Control Boards, 
Radar Dials etc., made of aluminium 











can be marked by the 


aT 
FIRE! SILK SCREEN ANODISING 


OUR WORKS LOST BUT FOR PROCESS 


N U-SsWwi FT 1 as utilised for Government work and 
B 


by leading Manufacturers. 
“It seemed incredible... flames shot 


up everywhere... but we recharged 


Sa fnecony Shane ered uceveg} | ADVANCED ANODISING & PLATING 











replacement charges.’’ 1 
NU-SWIFT LTD - ELLAND - YORKS CO. LTD. 
In Every Ship of the Royal Navy 35a Danbury Street, Islington, N.1 


(Canonbury 5854-5) 











A TOUGH DURABLE : = 
FINISH... — 





COVERS in SYNTHETIC ENAMEL 
ONE-COAT NO PRIMING OR UNDERCOATING _ 


NECESSARY TO OBTAIN [00° ADHESION 
Send for a sample of ‘SNAPPOL?’ /e 


and prove it yourself ! _ PULL GLOSS AND SOLID COVER WHEN 
APPLIED DIRECT TO BARE METAL 


AIR DRIES IN 40-50 MINUTES 
"+ STOVES: INFRA-RED 3-4 MINUTES 
igh pet LIBRIS = CONVECTION OVEN 10 MINUTES 








DONALD MACPHERSON & CO. LTD. inousrtriar FINISHES DIVISION 
CHURCH ROAD, MITCHAM, SURREY—21 ALBION STREET, MANCHESTER 1 
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WARPING IN 





ENAMELLING 


A short analysis of this problem in enamel finishing 
with suggestions of how it can be overcome 


ANUFACTURERS of enamelled 
covering plates for stoves often ex- 
perience plate warpage during firing. Some 
of the most common contributing factors 
to this trouble are selection of metal, 
firing temperature, application of enamel, 
design and support of the plate in firing. 
Selection of a suitable steel is all 
important. Those chosen should be 
highly resistant to sagging and have a 
high critical temperature to minimise the 
possibility of warping. Special enamelling 
irons have been developed and _ their 
analysis have the following range: 
per cent. 


carbon 0:015-0-020 
manganese 0:030-0-040 
phosphorus ... 0:005-0:010 
sulphur 0-020-0-030 
silicon traces 


Critical temperature for these is about 
1,600° F., and this is above the firing 
temperatures used today in most enamel- 
ling operations. These steels possess 
excellent resistance to sagging and 
warping. 

Mild steels are also considered suitable 
for the same enamelling purposes and 
they are usually of the low carbon open- 
hearth type. Typical analysis limits are: 


per cent. 
carbon 0-050-0: 120 
manganese 0°30 -0°350 
phosphorus ... 0°010-0°015 
sulphur 0-030-0-35 
silicon me traces 
Steels usually have better drawing 


qualities than the irons, but because of 
their lower criticals are more susceptible 
to warpage during the enamelling process. 

Sagging and warping qualities of 
metals being considered for enamelling 
should be determined by test. 


Firing Temperature 

The firing temperature is dependant 
upon the frit used and it should be below 
the critical temperature of the metal 
employed if warping is to be kept at a 
minimum. Currently, frits are being used 
that are fired at temperatures from 1,520° 
F. to 1,550° F. for this reason. 


Internal Stresses 

Stresses set up in the metal during 
punching and forming operations often 
during 


cause warping and distortion 
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firing. Consequently, fabricated parts 
are given stress relieving thermal treat- 
ments prior to enamelling. 


Application of Enamel 

Warping may result from too heavy an 
enamel coating on one side and too thin 
on the other. Experimentation with 
various coating thicknesses on each side 
can reveal a combination which tends 
to reduce warping. Care must be taken, 
however, to avoid too thick a coating. 


Design Considerations 

In designing a piece that is to be 
enamelled, consideration should be given 
to the possibility of sagging. This means 
using the proper thickness of metal and 
flanges to provide structural strength. 
If the metal is too thin or reinforcing 
is not used, warping and sagging will be 
excessive. Parts of sheet metal should 
in general be reinforced with flanges at 


least } or } in. deep. 


Support During Firing 

Proper support of the piece during 
firing is a good production practice. 
Using an “A” frame under a_ part 
provides suitable support. 


International Paints (Holdings) Ltd.— 
We have received a copy of the 1953 
Shareholder’s Report of International 
Paints Ltd., Grosvenor Gardens House, 
S.W.1. In a photographic section illus- 
trating some uses to which the paints 
have been put, examples of marine, oil 
installation and building applications are 
given. 


New T V Tower.—The new T V tower 
which B.I.C.C. are to design and erect 
for the B.B.C. at Crystal Palace will be 
fabricated by Painter Bros. at Hereford. 
The structural members and connections 
will be hot dipped and galvanized at 
their works. 

“Marvex” Electric Pulley Block.—We 
regret that the name of the manufac- 
turer of the “Marvex” electric pulley 
block was incorrectly given as Graham 
and Gillies Ltd. This should, of course, 
have been Geo. W. King Ltd., Stevenage 
and Hitchin, Herts, England, who are, 
well known for this type of equipment. 
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The Rejafix 
glass printer 


HIGH-SPEED INDELIBLE MARKING PROCESS 


| agatha on cylindrical surfaces has 

for many years presented difficulties 
which, until the war, were by-passed 
rather than solved. Tins could be 
printed in the flat and formed afterwards. 
Plastic boxes could be “printed,” to a 
certain extent, in the moulding process. 
But glass bottles, phials, ampoules and 
(more recently) extruded aluminium 
tubes, which could not be printed other 
than on the formed container, had to be 
either laboriously hand-embellished or 
labelled. The problem became critical 
during the war with the need to 
overprint shell cases in astronomical 
quantities. 

Largely as a result of their wartime 
experience in this type of operation, 
Rejafix Ltd. now have in production a 
high-speed, fully automatic, power-driven 
marking machine. Simple, hand-operated 
machines have been made by this com- 
pany for many years, and are still being 
produced for limited runs (the average 
has a maximum output of 500 markings 
an hour). 

The newest model is fully automatic, 
with special feeding and conveyor 
arrangements and is competent to handle 
upwards of 5,000 articles an hour in 
metal, plastics, glass, porcelain, card- 
board or wood. It equally well prints on 
irregular and odd-shaped cylinders, 


sparking plugs, fuses and _ gelatine 
capsules. 

Printing is taken off a resilient, rubber 
pad upon which an inked impression of 
the type of block is automatically trans- 
ferred. Resilience is the essential basis 
of the entire process, since it is the 
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rubber’s flexibility which takes up the 
irregularities—though successive articles 
may have different diameters and 
contours. 

Laboratory work has now produced 
a method of firing new ceramic inks 
indelibly into glass. A conventional 
muffle furnace is fitted in series with the 
marking machine so that glass containers 
are rolled into the furnace immediately 
after printing. The inks, of a special 
patented character, call for highly-skilled 
temperature control. They are fused 
firmly into the surface and remain as 
permanent as the glass itself. 

The initial outlay on machinery and 
installation is low; running costs are 
light, comparing favourably with the 
printing, and application of labels. 


PIGMENTED LANOLIN-RESIN 
FINISHES SPECIFICATION 


H STATIONERY OFFICE has 
. e published, for the Ministry 
of Supply, Aircraft Material Specification 
D.T.D. 420C (superseding D.T.D. 420B) 
for “Matt Pigmented Lanolin-Resin 
Finishes,” price 6d. It is stated that 
these finishes shall contain lanolin 
(specification D.T.D. 122B), resin (speci- 
fication D.T.D. 375C), petroleum spirit, 
xylole 5 per cent. (B.S. Specification 458). 
kaolin (specification D.T.D. 374), and 
pigment. When an anti-fouling finish is 
specified the pigment shall be zinc oxide 
to B.S. 254 Type 1 Grade L 











0.C.C.A. SEVENTH TECHNICAL 
EXHIBITION, 1955 


HE London Section Exhibition Com- 

mittee has announced that the pre- 
liminary arrangements for the Seventh 
Technical Exhibition, 1955, have now 
been completed. 

The Exhibition will take place at the 
Royal Horticultural Society’s Old Hall, 
Vincent Square, London, S.W.1, from 
15th-17th March, 1955. The hours of 
opening on the first day will be from 
3 p.m.-8.30 p.m., the opening ceremony 
taking place at 3 p.m. On the second 
and third days, the opening hours will be 
from 11 a.m.-7 p.m. It is felt that the 
longer hours of opening on the second 
and third days will enable more visitors 
from the country to view the Exhibition, 
which has increased considerably in size 
since its inception in 1949. 

The theme of the Exhibition will be 
the presentation of technical advances 
in those industries supplying the paint, 
varnish, printing ink, linoleum and other 
allied industries. The technical advances 
may relate to new products, new know- 
ledge relating to existing products and 
their uses or, in suitable cases, existing 
knowledge which is not generally avail- 
able in the consuming industries. 

The Committee have decided to con- 
tinue the use of a shell scheme for the 
stands, which will be slightly larger than 
the 1954 stands in that 1 ft. greater 
depth has been added, thus making the 
floor area of stand units 8 ft. wide by 
6 ft. deep. The Exhibitors will be allowed 
to take more than one unit if desired. 
Information regarding the stand pattern, 
which now allows for the full use of 
side walls, was given in the “Invitation to 
Exhibit,” despatched to companies to- 
wards the end of June. Companies who 
have not previously exhibited and who 
would like to have their names sub- 
mitted to the Committee for considera- 
tion should write to the General Secre- 


tary, Mr. Hamblin, M.A., Oil 
and Colour Chemists’ Association, 
Memorial Hall, Farringdon Street, 


London, E.C.4. (Tel.: Central 2120.) 


0.C.C.A. SYMPOSIUM ON 
CONSISTENCY 


HE Oil and Colour Chemists’ Asso- 

ciation have arranged a_ one-day 
symposium to be held at University 
College, Gower Street, London, W.C.1, 
on Thursday, 23rd September, 1954. 

The general theme of the symposium 
will be consistency, with particular 
reference to settlement. In the morning, 
Professor Stacey Ward, of the Depart- 
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ment of Mining, University of Birming- 
ham, will speak on the academic, parti- 
cularly the mathematical, approach to 
the subject, and this will be followed by 
a discussion period. After lunch, Mr. J. 
Pryce Jones will introduce the interpre- 
tative aspect of the subject and will illus- 
trate his points with results obtained 
from modern gloss paints. The discussion 
will be opened by a number of short 
contributions dealing with various prac- 
tical aspects of the subject. 

The cost of tickets for the symposium 
to members of the Association will be 
5s. each and to visitors, 10s. each. 

Catering facilities have been arranged 
so that members and visitors can obtain 
luncheon, if so desired, in the upper 
refectory of University College, at an 
additonal charge of 5s. 6d. Information 
can be obtained from the General 
Secretary, Mr. R. H. Hamblin, M.A., Oil 
and Colour Chemists’ Association, 
Memorial Hall, Farringdon _ Street, 
London, E.C.4. (Tel.: Central 2120.) 


VITREOUS ENAMEL ON 
EXPERIMENTAL ROAD SIGNS 


HE high annual cost of maintenance 
of road signs has encouraged a 
move in Scotland towards development 
of a tougher, more resistant road sign. 
Vitreous enamel finish is being used 
currently on several experimental pro- 
jects with a view to determining reaction 
of county and town authorities. Initial 
cost must of necessity be higher, but 
against this there is the annual economy 
which can be achieved by the elimination 
of regular maintenance in terms of paint 
and labour. Two items of this type were 
shown at a contractor’s demonstration 
at Queenslie, Glasgow recently; in one 
case the standard black/white signpost 
was shown, finished in vitreous enamel; 
the other item is an interesting kerb 
reflecting device, again finished in 
vitreous enamel, measuring some 9 in. 
long by 4} in. deep and designed with 
six facets to pick up and reflect traffic 
lights. These plates are intended for 
particularly dangerous sections of road- 
way, the intention being to space them 
so as to signal to the road user the 
intensity of the angle of bend. The 
plates can be fitted to any standard 
kerb and are already in limited use. 
Here again the main argument for the 
more costly finish is that it eliminates the 
cost of annual survey and renewal or 
maintenance, Foundries in the Central 
Scotland area are actively interested in 
these developments and are _ fully 
equipped by reason of their existing 
casting production to cast and finish at 
an economic price. 
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American 
Finishing 


Developments 


Easily Applied Plastic Alloys Provide 
Low-cost, Corrosion-resistant Finish and 
Conserve Metal.—Not only are plastic 
alloys (vinyl plastisols) providing low- 
cost, corrosion-resistant finishes for 
numerous items used in many industrial 
fields, but they may be applied by dip- 
ping, spraying, slush-moulding, injection- 
moulding, or cast in open or closed 
moulds. This rubber-like material can 
be coated on paper or fabric, cast into 
sheet, or spray coated. 

New dipping techniques, formulations, 
and improved adhesives have helped to 
expand the usefulness of these plastic 
materials which show promise of saving 
thousands of pounds of valuable alloy- 
ing elements each year. Plastisol formu- 
lations offer manufacturers a satisfactory 
tough, resilient, insulating coating for 
many applications in the metal trades at 
a reasonable cost; and specific applica- 
tion techniques have been developed to 
meet special requirements in the aircraft, 
electronic, automotive, dentistry, and 
surgery fields. 


Composition 

Vinyl dispersion plastisols are suspen- 
sions of resin in non-aqueous liquids 
which do not dissolve the resin at ordi- 
nary temperatures, They often include 
stabilisers, pigments, and fillers. Heat is 
required to fuse the plastisol material 
into a continuous film. These coatings 
differ from solution types containing 
volatile solvents where the film forms by 
solvent evaporation. When the plastisol 
is heated to the proper temperature, the 
solid particles of resin dissolve in the 
liquid plasticiser, and upon cooling, this 
forms a rubber-like alloy. 


Characteristics 

Vinyl plastisols have no adhesion to 
metal surfaces when cured. If adhesion 
is required, specially formulated bonding 
primers must be used. 

Although _injection-moulding and 


spraying techniques are employed, dip- 
coating is the most widely used method 
of applying plastisols. After the liquid 
plastisol has taken the desired shape or 
form, heat is applied to fuse the resins, 
plasticisers and 

homogeneous mass. 


modifiers into a 
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A DIGEST OF THE ARTICLES 
DEALING WITH FINISHING 
PROCESSES, WHICH HAVE 
BEEN PUBLISHED IN U.S.A. 
TECHNICAL JOURNALS. 








Temperature is an important factor. 
It controls the nature of the product as 
well as the thickness of the coating. 
Where a thin dip-coating is desired, the 
article is immersed at room temperature, 
drained, and cured (or fused) at 350- 
375° F. Heavier coatings can be 
formed, either by preheating or re-dip- 
ping. Irregularly shaped parts are 
coated by special formulating, preheating 
and dipping techniques. Sometimes it is 
necessary to plunge the heated part into 
hot oil, glycerine, or wax to congeal the 
deposit and prevent it from running or 
tearing. Immersion with withdrawal rate 
control film thickness and uniformity. 


Applications 

Besides dipping and spraying applica- 
tions which provide _ scratch-proof, 
cushion-like protective coatings, other 
uses of vinyl plastisols include: seam- 
less, barrier-type linings for chemical dip 
or rinse tanks to prevent solution con- 
tamination; coating material for plating 
barrels and steel wire trays or baskets; 
as a protection to machine-finished trans- 
mission parts, and to fan blades that are 
exposed to corrosive atmospheres, as well 
as closely dimensioned electronic wiring 
harness exposed to moisture and fungus; 
and as a protective coating for metal 
dies to prevent scratches and marks on 
surfaces during fabrication. Micro- 
finished fixtures for aircraft are being 
protected with a plastisol film. 

Another application of vinyl plastics is 
plastisol-lined metal pipe, which have a 
resistance to a broad range of corrosive 
agents, 

A coating of 0°020-0°030 in. can be 
applied to the working surface of metal- 
forming dies without affecting the temper 
of the surface finish. 

It is reported that grilles built to fit 
old-model automobiles were salvaged and 
reformed to fit newer models by first 
coating them with plastisol of the right 
hardness and thickness. 

An automatic feeding hopper coated on 
the inside to provide protection for the 
surface finish of the hopper-fed small 
parts for sub-assemblies has proved 
to be an effective approach to cost 
reduction. ; 

The Iron Age, September, 1953. 
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ONE COAT — 
— ONE PROCESS 


AIR DRYING | * appearance 
& STOVING | * purasiniry 
HAMMER * ECONOMY 

FINISHES kK EASE OF 


(NO SPECIAL APPARATUS REQUIRED) A P e L ] C A T | oO ee 














USED BY LEADING MANUFACTURERS 
OF MACHINERY, PRECISION INSTRUMENTS, INDUSTRIAL 
& DOMESTIC EQUIPMENT FOR THE PAST TWO YEARS 





Samples and prices from the Manufacturers 


(au) A. LEARNER & CO. LTD 


\oR y? / WHARTON STREET, NECHELLS, BIRMINGHAM 7 
0 Telephone: East 3131-4 


MANUFACTURERS OF CELLULOSE AND SYNTHETIC 
LACQUERS AND ENAMELS FOR ALL PURPOSES 
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Book Reviews 


_.. and recent Technical Literature 


ORGANIC PROTECTIVE 
COATINGS 


DITED by William Von Fischer and 

4 Edward G. Bobalek, “Organic 
Protective Coatings” provides a valuable 
textbook on the practical and theoretical 
aspects of paint as an _ engineering 
material. Well printed and amply 
illustrated, this volume stems from a 
lecture series of the Organic Coaiings 
Division of the American Case Institute 
of Technology, designed to keep students 
and technical men of the paint and 
varnish industries abreast with advances 
in the coatings field. 

This book shows the influence on the 
development of industrial paints of 
engineers in other technical arts, sup- 
pliers of raw materials, coatings and 
corrosion engineers and those scientists 
who provide the practical engineer with 
fundamental research. Several chapters 
present the application of chemical and 
physical theories to coatings technology, 
others relate case histories of progress in 
new materials and techniques. 

In its approach to the problem of paint 
formulation and its awareness of econo- 
mic factors in the selection of coatings 
for a particular purpose, it becomes of 
great value to the practical man as well 
as ‘to the advanced student. Price 60s. 
net, Chapman and Hall, 37 Essex Street, 
London, W.C.2. 


HANDBOOK OF INDUSTRIAL 
ELECTROPLATING 


HE first edition of Handbook of 

Industrial Electroplating, by E. A. 
Ollard, A.R.C.S., F.R.LC., F.1.M., and 
E. B. Smith, was published in 1947, as a 
practical and reliable reference book on 
all aspects of modern electrodeposition 
plant and plating technique. The steady 
demand has prompted the authors to 
undertake a still more comprehensive 
work, and this greatly enlarged second 
edition, carefully revised and brought 
completely up to date, is the result. 
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This edition contains new sections 
dealing with water and drainage, the 
purification of solutions, safety precau- 
tions and ventilation in plating shops, and 
the special problems of coating in such 
shops. Many new formule for solutions 
as well as details of the latest advances 
in testing deposits are given, while a 
number of additional tables for reference 
have been provided. 

The handbook is intended for all those 
whose duty it is to design, erect, maintain 
or operate electradeposition plants, and 
also for laboratory workers who have to 
deal with the testing and maintenance of 
plating solutions. As a useful reference 
book for the practical metal finisher it is 
certainly a “must.” 

The book contains 364 pages, 122 
illustrations and_ seventy-two tables. 
Priced 30s., it is published by Cliffe and 
Sons, Dorset House, Stamford Street, 
S.E.1, for “Metal Industry.” 


TIN RESEARCH INSTITUTE 
REPORT, 1953 


HE twenty page Report of the Tin 
Research Institute for 1953 contains 
information on a number of interesting 
research projects summarised with their 
possible applications below: 


A New Bearing Alloy 

A series of new bearing metals, now 
undergoing practical trials, contain 30, 
20 or 15 per cent. of tin alloyed with 
aluminium; the two latter may be bon- 
ded respectively to strong aluminium 
alloy and steel backing shells. The 15 
per cent. alloy is being prepared for trials 


by some of the largest manufacturers of 


automobiles. 


A New Tableware Alloy 

A new white alloy of copper, man- 
ganese and tin which takes a high polish 
and is suitable for rolling and stamping, 
may find applications in tableware and 
in the electrical industry. 


Tinplate Studies 
The Institute’s tinplate researches have 
again been principally concerned with the 
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study of the tin-iron alloy layer, since the 
solderability and the corrosion resistance 
of tinplate are closely linked with the 
amount of the alloy and its structure. 


Organo-tin Compounds 

hemical compounds. of tin, in which 
the tin atom is directly joined to the 
carbon atoms of organic radicals, are 
being systematically studied. In the last 
few years, some of these compounds have 
been used as a stabilising ingredient in 
certain plastics, and the current consump- 
tion of tin for this purpose is some 
hundreds of tons yearly. Another group 
of organo-tin compounds have biocidal 
properties, which should lead to applica- 
tions in wood preservatives and paints. 
Trials of these organo-tin compounds are 
being arranged in collaboration with re- 
search laboratories dealing with these 
industries. 

Abroad the Institute now maintains 
Tin Information Centres in the U.S.A., 
Canada, Belgium, France, Germany, 
Holland, Italy and Sweden. 

The Report is available free of charge 


from: Tin Research Institute, Fraser 
Road, Perivaie, Greenford, Middlesex, 
England. 


ORGANIC COATING 
TECHNOLOGY, VOLUME | 


Sie book, by Henry Fleming Payne, 
Technical Editor, American Cyna- 
mid Co., surveys the chemistry, manufac- 
ture and use of oils, resins, varnishes, 
high polymeric materials, plasticisers and 
driers used for clear coatings, and as the 
vehicle or liquid portion of pigmented 
coatings. 

The author has placed emphasis 
throughout on the practical aspects of his 
subject, and the book contains a great 
many specific formulations showing the 
actual use of the materials discussed. 
The formulations are based on commer- 
cial materials which he refers to by their 
trade names for easy identification. 

Primarily intended as an introductory 
manual for new technicians in the oil, 
resin, pigment and paint industries, the 
author has included in his book a con- 
cise discussion of basic theory to provide 
an understanding of the many physical 
and chemical phenomena associated with 
the drying of oils, the resinous state and 
the production and behaviour of high 
polymers. 

In this work there is much in the 
developments and procedures outlined 
by Mr. Payne, to interest the advanced 
and specialised chemist and technician 
as well as the student. Price 80s. net. 


Published in England by Chapman and 
Hall 
W:E2; 


Ltd., 37 Essex Street, London, 
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CODE FOR INFLAMMABLE 
LIQUIDS 


HE Association of British Chemical 
Manufacturers has issued a volun- 
tary code of precautions for the storage 
and use of highly-inflammable liquids 
which are not covered by the Petroleum 
(Consolidation) Act, 1928. The Cede, 
which has been prepared by the Works 
Safety Committee of the Association. 
and is recommended for acceptance by 
all of the Association’s members where 
applicable, is intended to apply not only 
to factories but to premises used solely 
for purposes of storing or repackaging. 
Based to a great extent on existing 
statutory regulations, for petroleum spirit. 
the new code contains recommendations 
which go beyond the requirements ci 
those regulations. Nevertheless, obser- 
vance of the code does not in any way 
detract from the obligation to observe 
any requirements which may apply under 
Acts of Parliament. 

Owing to the diversity of conditions 
under which highly-inflammable liquids 
are stored and used in industry, strict 
compliance. with the code will present 
difficulties in some existing works. The 
rules should be carried out, however. 
as far as is reasonably practicable and 
followed to the maximum possible extent 
when _ designing 


: ‘ and building new 
installations. 
For the purpose of the code, “Highly 


Inflammable Liquids” means liquids with 
a flash point below 73° F., but exclud- 
ing liquefied gases. As liquids of higher 
flash point can be just as dangerous they 
have also been taken into account. 

Copies of the code—Safety Circular 
No. 97—which should be read in con- 
junction with “Safety Rules for Use in 
Chemical Works, Part II,” published by 
the A.B.C.M., can be obtained at a price 
of 2s. (post free) each from the office 
of the Association, Cecil Chambers, 86 
Strand, London, W.C.2. 


“Projection Welding of Mild Steel.”— 
We have received from the British 
Welding Research Association a copy of 
technique booklet, Ref. T.30, “Projec- 
tion Welding of Mild Steel.” The 
booklet was prepared by a committe: 
of the association composed of British 
resistance welding experts and covers all 
aspects of projection welding. In it 
recommendations are made to cover 
machines and electrodes, materials to 
be used, types of projections and 
machine settings for various thicknesses 
of material. The booklet is priced at 
3s. 6d. and obtainable from the British 
Welding Research Association, 29 Park 
Crescent, W.1. 

(Continued on page 923) 
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Something New in Spray 


Booths 


—Aeroplane 


YRODUCTION engineers at Lockheed 
Aircraft Corporation, Burbank, 
California, have borrowed a trick from 
India’s elephant-riding Maharajahs in 
order to facilitate the production of 
Super Constellation aircraft. It isa 
mobile, mid-air, paint booth—called a 
“howdah” because it resembles the 
elephant saddle of the same name. 

The howdah fits like a circus tent over 
the top of the huge plane’s fuselage and 
carries a crew of spray painters back 
and forth along its 113 ft. length. 

With it, the exterior of the airplane can 
be finished while final assembly opera- 
tions take place. Lockheed engineers 
claim this saves five days in the produc- 
tion of each airplane. 

Suspended from an overhead crane, the 
fuselage-straddling howdah provides a 





“‘Howdah’’ speeds painting 


“conveyorised” paint booth which 
measures 20 ft. high, 13 ft. wide and 
13 ft. long. Painters stand on protected 
sidestands or scaffolds beneath the 
howdah’s hood. 

Adaptable for use on many large 
structures, the versatile spray booth 
saves the time formerly required (1) to 
take a plane off the final assembly line 
and move it to a separate paint building. 
(2) schedule it on a two-station paint 
line, and (3) return it for final assembly 
operations. 

Specially-designed exhaust and auto- 
matic fire extinguishing systems eliminate 
potential fire hazards. The exhaust 
system automatically sucks up all paint 
residue and fumes through a filtered vent 
in the roof. The fire extinguishing system 
sounds an alarm if temperatures within 
the howdah reach 160° 
F.; then ten seconds later, 
it actuates carbon diox- 
ide fire extinguishers. 

Emergency ladders and 
ropes enable finishers to 
get out of the booth in 
less than 10 seconds. 


“Howdah’” spray booth 
in use at Lockheed Air- 
craft Corp., Burbank, 
California, for spraying 
aircraft fuselages 
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Asbestos and Bitumen Roofing: Techni- 
cal handbook on Nuralite; a durable 
waterproof material which has all the 
essential qualities and functional range of 
roofing metals. Handbook gives technical 
data and extensive information on the 
methods employed to use the material 
for all roofing jobs. Nuralite Sales Ltd., 
3-4 Whitehall Place, Gravesend, ED) 


The 600 Group. Well illustrated and com- 
prehensive booklet describing the scope 
of the activities of the 600 Group of 
Companies. Describes the many products 
handled and services provided by the 
group. George Cohen Sons and Co., 
Chase Road, Acton, London. (91) 





CIRCLE ITEMS YOU DESIRG 
CUT OUT AND POST THIS CARD 





Items in the following list of 
manufacturers’ literature are avail- 
able as a personal service to 
readers of INDUSTRIAL FINISHING 
by using the reply card below. 

In addition, the editorial staff of 
InpustriaL FinisHine are always 


ilable as an advisory service on 


questions affecting finishing. 





Spray Equipment. Catalogue booklet of a 
specialist firm in spray engineering gives 
information on spray nozzles for a wide 
variety of purposes, many of interest to 
finishing firms. Details of pumps and 
strainers are also given, together with 
technical data sheets. H. T. Watson 
Ltd., Victoria Road, Widnes, Lancs. (92) 


Rotowash Spray Booth. Brochure with 
photographs and cut-away diagram ex- 
plains main features of a waterwash spray 
booth which has a dual_air intake of 
both over and under the water curtain. 
Some illustrations of down draught type 
booths are given in addition. Heat and 
Air Systems Ltd., Coastal Chambers, 
172 Buckingham Palace Road, London, 
S.W.1. (93) 


Cold Galvanizing Process. Technical 
memorandum and coloured pamphlet 
describe the properties, advantages and 
limitations, and application of the 
“Galvafroid” cold galvanizing method of 
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READER SERVICE 


protecting iron and steel against cor- 
rosion. Although brushing is claimed to 
be the best method of ‘application a 
spraying grade. is available. Normal 
application results in'a light matt grey 
finish which provides a good. base for 
any decorative coating or finish if 
required. Secomastic Ltd. 15 Upper 
Grosvenor Street, Park Lane, London, 
W.1. (94 





Paints. Attractive coloured booklet des- 
cribes with illustrations methods of paint 
production and technical services to the 


customer. Pocket in the booklet contains” 


data sheets on zinc rich, chemical resis- 
tant, bituminous, chlorinated rubber and 
synthetic resin emulsion paints, enamel 
finishes, priming treatments and a dielec- 
tric compound. Drynamels Ltd., Shaft- 
moor Lane, Hall Green, puncte 


Polymotion Machine. Booklet illustrates 
and supplies technical data on the use 
and performance of barrel machine for 
polishing, descaling, deburring, grinding, 
honing and colouring. Rubber lined, 
with curved inner surfaces, these 
machines work with eccentric rotary 
movement. Working loads vary from 4+ 
cu. ft. and 80 lb. of steel, or equivalent, 
to 24 cu. ft. and 320 lb. Range of media 


is available for wet or dry barrelling for 
types of processing from deburring to 


fine polishing. Fox Chemical Engineer- : 


ing Works Ltd. Maybury Gardens, 
Willesden, London, N.W.10. (96) 


Cordage Preservatives. Booklet explains 
the uses and properties of cordage 
preservatives containing oils. obtained 
from Mond tar, having a high percen- 
tage of phenoloids of great fungicidal 
and bactericidal value. Melanoid Ltd., 
Dudley Port, Tipton, Staffs. (97) 


Decorative and Machinery Paints. A 
number of technical data sheets give 
information on enamels, hard gloss, 
plastic emulsion, flat oil and washable oil- 
bound water paints. Of particular in- 
terest is the one on machinery paint for 
use where a brilliant, hard wearing, 
weatherproof, oil heat acid and water 
resisting glossy finish is required; colour 
range is shown. Walter Carson and Sons 
Ltd., Grove Works, Lombard Road, 
Battersea, London, S.W.11. (98) 


Hot Spray Process. An eight page 
memorandum deals. with possible bene- 
fits in economy, quality, increased pro- 
duction and better health which can be 
obtained through using hot spray, and 
how these benefits may be achieved. T.C. 
Spray Finishing Systems, 5 St. James 
Place, S.W.1. (99) 
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— whatever the finish 


HOT SPRAY 
PAINTING 


Hot Spray painting offers tremendous advan- 
tages in industrial finishing. Whatever your 
product — washing machines, typewriters, 
cycles, safes—the use of the preheated paints 
speeds up production and saves time and 
labour. For many products, too, it gives a 
better finish at lower cost. 

There is a full choice of finishes. John Hall’s 
of Bristol can supply air-drying and stoving 
enamels, polychromatics, wrinkle and hammer 
finishes as well as cellulose lacquers, enamels 
and fillers .. 
Hot Spray plant. 


. all suitable for application by 


Free ‘test finish’ and advice 

If you would like to know exactly how Hot 
Spray painting can simplify your finishing 
problems, why not send us one of your products 
for an expert “‘test finish” and opinion ? If the 
Hot Spray process is suitable for your pro- 
duct, we will show you how best to use it. If it 
is not suitable we may be able to save you 
expensive “‘trial and error’. The process re- 
quires experience and knowledge to obtain the 
best results . . . as specialist manufacturers of 
industrial finishes we have the know-how, 
which we gladly place at your disposal. 


For full particulars write today to: 


Demonstration Centre 


JOHN ¢@) HALL 


JOHN HALL AND SONS (BRISTOL AND LONDON), LTD., HENGROVE, BRISTOL 4 


921 














INDUSTRIAL FINISHING 


EPIKOTE RESINS TO BE 
MANUFACTURED IN 
ENGLAND 


PIKOTE” resins, the latest addition 

to the rapidly-expanding range of 

chemicals from petroleum, will be manu- 

factured for the first time in England 

when a new plant now under construction 
is completed next spring. 

Although their first manufacture in 
Europe was undertaken only a year ago 
by Shell at Pernis, near Rotterdam, the 
demand for these resins has been so 
heavy that Shell are installing an 
Epikote unit at their Stanlow Chemical 
Plant in Cheshire. This unit will in- 
crease manufacturing capacity to keep 
pace with demand and ensure that these 
versatile products are available to British 
industry from home production. 

Epikote resins have wide application 
in finishes for food containers, washing 
machines, refrigerators and __ similar 
articles and in the electrical industry. 
Epikote-based finishes are distinguished by 
great flexibility, abrasion resistance and 
adhesive power. When applied to furni- 
ture, for instance, they give protection 
against wear and tear, corrosive 
chemicals, alcohol and even neglected 
cigarette ends. Food tins and similar 
containers can be painted with these 
materials, crushed before consignment to 
save storage space in dispatch and ex- 
panded and re-formed at their destination 
with undamaged surfaces. Epikote- 
based paints, by virtue of their weather- 
ing qualities and protective powers, are 
of great value in the maintenance of 
industrial plant. 

With increased production from the 
new plant it is expected that Epikote- 
based paints will in time become 
available for household use. 


SCHORI’S NEW GLASGOW 
FACTORY 


CHORI METALLISING PROCESS 
LTD. have taken over a factory at 
Kelvin Avenue, Hillington, Glasgow, to 
operate a full rate of anti-corrosion ser- 
vices using the Schori process and equip- 
ment. The new premises will permit a 
full service for Scottish clients and have 
been laid out to allow a complete jobbing 
service, either for equipment sent to the 
plant, or for processing on the site. 
Equipment has been installed to cover 
the full range of services with emphasis 
on the spraying of zinc, aluminium, and 
tin. Itisalso hoped to extend into the plastic 
spraying field on a large scale in Scotland 
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at a later date. The location of the new 
plant is particularly helpful in that 
machinery or equipment due for export 
can be routed through the new Schori 
factory and then shipped from that point. 

Schori have already done a consider- 
able amount of work in Scotland and the 
location of this new factory is a further 
development of that service. It is slanted 
at the shipbuilding, structural and 
engineering, machinery, and allied 
interests. Manager at Glasgow is Mr. J. 
Nesbit. 


C.D.A. COMING-OF-AGE 


‘XPEAKING at a luncheon held re- 
cently at Kendals Hall, Radlett, 
Herts, to mark the coming of age of the 
Copper Development Association, Lord 
McGowan, K.B.E., remarked that because 
he had been a friend of the C.D.A. since 
its inception he was well aware of how 
successful it had been during the past 
twenty-one years. The membership had 
risen from twenty-five to thirty-four, and 
as the years passed, more and more 
people, not only in this country but in 
many other countries, had come to 
recognise in the C.D.A. a_ guide, 
philosopher and friend. The C.D.A. 
technical staff were among the best in 
the world for -the job they had to do 
and had at their fingertips, in the well- 
organised reference library, a comprehen- 
sive system of information carefully 
culled from the world’s leading publi- 
cations on the subject. 

As another invaluable part of its work, 
the C.D.A. acted as watch-dog on behalf 
of the copper-using industries over a 
wide range of standardisation activities. 
Members of the staff served on more 
than sixty technical committees and sub- 
committees of the British Standards 
Institution. 

Lord McGowan made a plea foracloser 
association of science with industry. The 
C.D.A. could well congratulate itself on 
the work it was doing in that sphere. 
Other industries might lag behind tech- 
nologically because they had never set 
up machinery to make the results of 
research known to individual concerns 
in their particular field. That was not 
true of copper. It said much for the 
industry that it saw the need for such 
machinery as long ago as 1933, and by 
forming the C,.D.A. took steps to meet 
i 


i 

Mr. R. L. Prain, O.B.E., Chairman of 
the Council of the Association, announced 
the setting up of a trust fund to secure 
the future of the Association. The fund, 
which would amount to not less than 
£100,000, would be subscribed by the 
following—Roan Antelope Copper Mines 
Ltd., Mulfulira Copper Mines Ltd., 














Mines 


Nchanga Consolidated Copper 
Ltd., Rhokana Corporation Ltd., and the 
British South Africa Company. 


NEW B.S. FOR CHILLED IRON 
SHOT AND GRIT 


sa primary purpose of this British 
Standard (B.S. 2451: 1954) is to 
assist in overcoming the difficulties which 
have been experienced by users in 
obtaining uniform grades and sizes of 
chilled iron shot and grit for use in 
shot blasting and kindred applications. 

The main object in preparing the 
Standard has, therefore, been concerned 
with the separation and sizing of - the 
chilled shot and grit and designating 
grade and size numbers. It has also 
been considered desirable to include 
requirements for hardness. 

The Institution desires to point out 
that the term “steel shot and grit,” which 
is commonly used in certain sections of 
the trade, is a misnomer and strongly 
recommends that its use be discontinued. 
The correct term is “chilled iron shot 
and grit.” 

The grades and sizes of chilled iron 
shot and grit covered by this Standard 
have been designated 7, 8, 9, 10, 12, 15, 
18, 22, 30 and 40. 

Screen sizes and tolerances are given to 
determine the particle size. 

Copies of this Standard may be 
obtained from the Sales Branch of the 
Institution, British Standards House, 2 
Park Street, London, W.1. Price 2s. 


L.C.C. PAINTING CLASSES FOR 
SALESMEN 


HE L.C.C. Brixton School of Build- 
ing is providing a series of classes 
in painting and decorating for paint 
salesmen, so that they may have some 
understanding of the processes and 
materials, the conditions and the diffi- 
culties with which they come into daily 
contact in the course of their work. 

The classes will be held on Fridays 
from 1.30-4.30 p.m., commencing on 24th 
September, and the fee for the complete 
course of one session will be £1 5s. 

In addition, evening courses will be 
held in spray painting for painters and 
decorators commencing on the 27th 
September. Classes will be on Mondays 


and Tuesdays from 6.30-8.30 p.m. 
Further information may be obtained 
from the secretary, L.C.C. Brixton School 
of Building, 
S.W.4. 


Ferndale Road, London, 
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LABORATORY FURNISHERS’ 
MERGER 


The directors of Griffin and Tatlock 
Ltd., and W. and J. George and Becker 
Ltd., in a joint statement issued on 29th 
June, 1954, announced the merging of 
their two organisations, under the name 
of Griffin and George Ltd. pending ad- 
ministrative and physical integration 
which will be a gradual process, they 
will continue to trade, until further 
notice, under existing names and at 
present addresses. 





Recent Technical 
Literature 


(Continued from page 919) 


The Bede Hot Spray Process.—We 
have received from T.C. Spray Finishing 
Systems, 5 St. James Place, S.W.1, a copy 
of the Bede Hot Spray Process, an infor- 
mation sheet providing a memorandum 
for users and distributors. In the sheet 
an impressive list is given of the claimed 
benefits of the process. It explains at 
some length how these benefits may be 
achieved, and the versatility of hot spray 
in the requirements which it can meet. 


Metal Spraying by the British Wire 
Process.—We have received an attractive, 
coloured book entitled “Metal Spraying 
by the British Wire Process.” Published 
by Metallisation Ltd., Pear Tree Lane, 
Dudley, Worcs, it deals with the theory 
and practice of metal spraying, explain- 
ing the use of various metals, and con- 
tains a great number of illustrations, 


Ault and Wiborg Ltd.—Published in 
attractive, coloured booklet form, the 
1953/4 Annual Report of Ault and 
Wiborg Ltd., Standen Road, Southfields, 
S.W.18, contains information on_ their 
products, their functions and value. The 
chairman says in his statement that 34 
per cent. of the Group’s turnover for 
the year consisted of paints, lacquers, 
varnishes and industrial finishes. 


Styrene Co-Polymers Ltd.—The latest 
issue of “Scop,” the news sheet of 
Styrene Co-Polymers Ltd., contains a 
special insert printed with an ink based 
on Scopol 41, a new styrenated alkyd 
resin. Copies of the magazine can be 
obtained on application to the firm at 1 
Roebuck Lane, Sale, Manchester. 
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Left: Chairman 
oF 3M, “J. D. 
MacKensie 
(centre) with 
ma As) ASR. 
director of sales 
(left) and J. 
Mann, of Ag- 
new and Mann 
(Jenolite} 








3M OPENS SCOTTISH OFFICE 7 “ 
COCKTAIL party was held recently Ni j 
to celebrate the opening of a sales ames en 
office at 90 Mitchell Street, Glasgow, 
C.1, by the Minnesota Mining and Manu- the News 
facturing Co. Ltd., 4 | 


manufacturers of 
abrasives and adhesives. Mr. J. D 


Mackensie, Toronto-born chairman, met 











customers from many industries. facturers, in August as_ Technical 
Mr. Harold Gadd is sales manager in Director. 
charge of the new office. Dr. Atherton graduated and took his 


Ph.D. degree at Liverpool University, 
spending five years on vegetable oil 
e research in the renowned Hilditch School. 
Appointments He then joined Imperial Chemical 
Industries Ltd., Dyestuffs Division, first 

l R. D. ATHERTON is to join the in the Research Department but more 
Board of John S. Craig and Co. Ltd., recently became well known to the paint 

the old-established Glasgow paint manu- trade through his technical service in the 
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sg Our aim is to be 
Finishing Processors to Industry. 


helpful to manufacturers in 
Suggesting alternative Finishes 
for their products. 


ASHTON and MOORE (meta cotourers) LTD 
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Resins Service Department at Dyestuffs 
Division. 

Dr. Atherton is a member of the Oil 
and Colour Chemists’ Association Man- 
chester Section Committee and is a 
member of the Paint Research Station 
Media Panel. 


Sir Hugh Beaver, M.Inst.C.E., 
M.I.Chem.E., has been appointed 
chairman of the Advisory Council for 
Scientific and Industrial Research in 
succession to Prof. Sir Ian Heilbron, 
who retires on 30th September, 1954, 
on completion of his term of office. Sir 
Hugh has been a member of the 
Advisory Council since 1952. 


Mr. L. S. Philcox, formerly of Haller 
and Phillips Ltd., has now joined British 
Chemical Products and Colours Ltd. 


Honeywell Brown Ltd. have announced 
the appointment of Mr. D. J. Venning as 
District Supervisor of their new Glasgow 
office. This office, at 26 Blythswood 
Square, has been established because of 
the increasing business and expanding 
factory requirements of the firm. 


Nife Batteries, Redditch, announce that 
the address of their North-east area 
representative, Mr. R. W. Allen, B.Sc. 
(Eng.), A.M.I.E.E., is now: “Westbourn,” 
Darras Road, Ponteland, Northumber- 
land. 


BUSINESS MEN IN THE 
BIRTHDAY HONOURS LIST 


HE Queen’s Birthday Honours List, 
published recently, is the fifth 
Honours List of her reign. The princi- 
pal awards include one new Viscount, 
three Barons, two Privy Councillors, 
three Baronets and forty-two Knights 
Bachelor in the U.K. (a number of them 
prominent in industry and commerce). 
A selection from the List, including 
some awards which are of interest to 
the business world, is given below: 


PRIVY COUNCILLOR 
Mr. Arthur Deakin, general secretary, 
Transport and General Workers’ Union. 


For services to the trade union 
movement. 

KNIGHTS 
Mr. A. A. Hall, director, Royal 
Aircraft Establishment, Farnborough. 


(Continued on page 926) 
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THE WORLD'S 


BEST GUtns 


The A.1I.D. Model 2 and Model 7 guns fall right into line 
with the need of industry to effect increased production 
and saving of hours. Their ical performance 
and mechanical perfection have made them the out- 
standing choice of great industrial organisations and 
Government Service Depts. all over the world. 


AND THE WORLD'S 
BEST SERVICE 


A.LD. INSTANT RESERVE REPLACEMENT SER- 
VICE ensures 100 per cent. man-hour efficiency every 
hour of every day. New or reconditioned guns are ex- 
changed instantly for worn or damaged guns. A.I.D. 
not only supply guns, but EVERYTHING behind the 
gun. Whatever your needs do not hesitate to request the 
services of our technical organisation. 


SOF 


CONTRACTORS TO THE WAR DEPARTMENT 
OF THE U.S.A. THE BRITISH AND COMMON- 
WEALTH GOVERNMENTS 
Sole Manufacturers: AIR INDUSTRIAL DEVELOP- 
MENTS LIMITED, Aidspray Works, Shenstone, nr. 
Lichfield, Staffs, England. Phone: Shenstone 341/5. 
Grams: Aidspray, Shenstone. London, 28 South Molton 

Street, W.1. Phone: Mayfair 6318. 
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Names in the News 
(Continued from page 925) 


Mr. T. S. Overy, of Allen and Overy, 
solicitors; director of British Inter- 
national Paper, Metropolitan-Vickers- 
G.R.S., Powell Duffryn and other com- 
panies. For political and public services, 

Mr. Frederick Scopes, managing direc- 
tor, Stanton Ironworks; director of 
Stewarts and Lloyds and other com- 
panies. President, Joint Iron Council. 

Prof. F. E. Simon, Professor of 
Thermodynamics, University of Oxford. 
A contributor on scientific subjects to 
The Financial Times. 


C.M.G. 
Mr. Alan James Ruthven-Murray, joint 
managing director, Trinidad Leaseholds; 
director of Regent Oil, Shell Lease- 
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COMPETITION IN PAINT 
INDUSTRY WHEN CONTROL 
REMOVED 


bono import control is removed, 
j the Union’s paint manufacturing 
industry, with an output of nearly 
£7,500,000 a year, is bound to feel the 
competition, says the Board of Trade 
and Industries in a report on the in- 
dustry tabled recently in the House of 
Assembly. 

The Board does not recommend that 
the present protective duties of up to 
25 per cent. should be reduced. It con- 
siders that under normal conditions, 
competition will be keen enough to 
prevent abuse of the protection. 

It recommends that the Union should 
negotiate to be released from its obli- 
gation, under the general agreement on 
tariffs and trade, to maintain the existing 
duty on synthetic resins. 

The industry had developed rapidly 
since 1939. The Union imported 30-40 
per cent. of its paint then but has now 
become an exporter, and the quality has 
improved materially in that time. 


Threat to Tung Nut Farmers.—Large 
shipments of Far Eastern tung nut oil 
are on their way to Europe. Fearing 


that part of these shipments will come 
to South Africa, tung nut growers are 
seeking tariff protection. 





News from South Africa 
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holds Distributing Company and other 
companies. 


K.B.E. 

Mr. I. A. R. Stedeford, chairman and 
managing director, Tube Investments; 
chairman of Reynolds Rolling Mills and 
South Wales Aluminium; director of 
Atlas Assurance, National Provincial 
Bank and other companies. 


C.B.E. 

Mr. T. E. Goldup, director, Mullard, 
Mullard Equipment and Mullard Radio 
Valve Company. 

Mr. J. F. (Jack) Tanner, lately presi- 
dent, Amalgamated Engineering Union. 

Mr. F. H. Lister, a managing director 
of R. A. Lister and Co.; director, Black- 
stone and Co. 

Mr. T. W. Mathias, general operations 
manager, Shell-Mex and B.P. 





Through the South African Tung Pro- 
ducers’ Association, they have asked the 
Board of Trade to recommend that the tariff 
on imported oil be raised from 20 per 
cent. to 663 per cent., and that the rebate 
on the importation of tung oil for 
industrial purposes be withdrawn. 

South African tung nut growers feel 
that a reasonable price for tung oil 
would be about £150 a short ton. They 
say that South African-grown supplies 
can meet the demand of local industry. 


Production of Refined Cadmium.— 
A new plant is being erected at Broken 
Hill by the Rhodesian Broken Hill 
Development Company which will make 
possible the production of refined cad- 
mium in Northern Rhodesia. The metal 
is precipitated at the mine from a zinc 
solution. The distillation process will 
be employed at Broken Hill for the 
production of the refined cadmium. 


Corrosion Damage in South Africa.— 
“The South African Standard Bulletin” 
states that a reasonable estimate of the 
cost of corrosion to South Africa is 
£25 million a year. The journal says 
that deterioration by corrosion is being 
allowed to take place in many public 
and private constructions which cost 
enormous sums to erect. 

An inter-departmental committee is to 
investigate the problem of rust on the 
Natal coast where the climate is probably 


harder on materials and paint than in 


other parts of the world. 
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ENSURES MAXIMUM 
DEGREASING EFFICIENCY 


Specially formulated for the Finishing 
Trades, BENETSOL ‘E’ removes 
all traces of grease and polishing 
compounds and leaves metal surfaces 
“chemically ’’ clean. 

Whatever your process BENETSOL 
‘E’ will raise efficiency and lower 
costs. BENETSOL ‘E’ actually costs 
less than 14d. per gallon for standard 
mixing. 

Does not contain caustic or give off 
toxic fumes. 

Write to Manufacturers for further 
details and sample. 


(Photo by kind permission 
of Messrs. J. Townroe & 
Sons Ltd., Sheffield.) 


Manufactured by BENNETT (HYDE) LTD., BOSTON MILLS, HYDE, CHESHIRE 








DE-WATERING PLANT 


Do you realise that 
RUST will reduce your 
profits unless you take 
instant action. Install 
this De-watering 
Plant so that every 
component can be 


treated immediately. 
Just dip and all mois- 
ture is instantly 


thrown off and re- 
placed with lanolin- 
rich solution. Plant 
can be operated by 
unskilled labour. 





PRICE ONLY 


i -t-@ 


Pius 5% at our works. 
\ 


DEWATERING FLUIDS 


Solvent type anti-rust fluid 
sold in 40 gall. barrels and 


5 and 10 gall. drums. Send for literature 














TOOL TREATMENTS ceencasil? 


PLANTS - EQUIPMENT - OUTWORKERS 
CHEMICAL BLACK, DE-WATERING, DE-GREASING 


COLLIERY ROAD -BIRMIN 


WEST BROMWICH, staffs. phone 1618 





CHEMICAL BLACK 
on STEEL 


Save 'money—add lustre to 


your steel components ! 
Use the “ Five - minute ”’ 
Chemical Black Dip—the 


modern finish for the modern 
product. Cheaper than 
enamelling or plating, the 
Chemical Black Dip can be 
operated by unskilled labour 
using inexpensive chemicals 
—no wonder the process is 
growing in popularity. 














Send for literature 


ATTRACTIVE 
RUST-RESISTANT 


You must investigate 
Chemical Black 
Process. We supply 
complete plant and 
chemicals or we 
treat your products 


HAM ROAD 
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FINISHING 


ELECTROSTATIC 


PAINT 
DE*TEARING 


The quickest and most economical method 
of coating articles suitable for dipping 
ensuring a perfect finish free from tears. 


Complete installations of all 
; sizes available—Write for full 
details to World Selling 
Agents— 





SPRAYTEX (Manchester) LTD. 


168 OXFORD ROAD~ : MANCHESTER, 13 
CW.2633 








In 6 grades from soft to rock hard, and 4 qualities from medium 
grey to superfine, high-quality white, our range of polishing bobs 
includes the ideal wheel for every class 


of work. Send today for our free, C 0 0 x FE e 7 


illustrated brochure. 





Please send all enquiries to: 


Head Office & Works: Cooper & Co. (B’ham) Ltd., Brynmawr, Breconshire 
Telephone: Brynmawr 312 Telegrams: Felting Brynmawr 
Registered Office and Works: Little King Street, Birmingham 19 


928 
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INDUSTRIAL FINISHING 


Contact us | 
—if you have a | 
problem concerning | 
decoration . 

| 

| 





LINING 
INSTRUMENT 
SPECIALISTS : Pe: 


EVERSHED & VIGNOLES LTD 


ASTON BIRMINGHAM 6 


























Whenever it is necessary to remove grease and 
oil from sheet metal pressings, you will find that 
SOLVEX degreasing compound does the job 
quickly and effectively with the minimum of 
plant. One heated tank and a water rinse are 
the bare essentials. 

SOLVEX tackles any degreasing job economically, 
from full scale production line work to the 
“one-off”? jobs which occasionally arise. 
Dipping, spraying, cleaning “‘in situ’’ or electro- 
lytic usage are all suitable methods of application. 


Write for Publication SP.180 and test sample. 


DEGREASING 
REGISTERED TRADE MARK COMPOUNDS 





FLETCHER MILLER LTD. - HYDE - CHESHIRE 


Telephone: Hyde 781 (5 lines) Telegrams: Emulsion, Hyde 
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WANTED 





ANTED—GAS-FIRED OVEN 
nigh by six feet wide by thr 


in good condition second-hand. Six feet 
ee feet deep. Replies to G. B. Plating, 


75 Bollo Bridge Road, London, W.3. 








APPOINTMENT VACANT 





in strictest confidence, stating age, e 


RITISH PAINTS LTD. have a vacancy for an Industrial Finishes Repre- 
sentative in the Manchester area. Applications, which will be treated 


xperience and remuneration required, to 


Sales Director, Portland Road, Newcastle-upon-Tyne. 








APPOINTMENT VACANT 





barton, Scotland, have a vac 


ESTCLOX LTD., Clock and Watch Manufacturers, Strathleven, Dum- 


ancy for an Assistant Foreman in their 





modern, well equipped Finishing Department. Applicants should be young, of 
good education and have previous experience in Spray Painting, including Infra 
Red Stoving on a mass-production basis. The ability to supervise personnel 
and work on own initiative is essential. A good salary will be paid. The 
Company has Group Life Insurance and Pension Schemes. Housing will be 
discussed at interview. Please reply in writing giving full details of experience, 
education and ability, to Personnel Department, Strathleven, Dumbarton. 
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ROTO-FINISHING for BURNISHING and 
DEBURRING. 
PROTECTIVE FINISHES FOR ARMAMENTS. 





XS 


NRRL __I’U}§M>YwYY 


ELECTRO-FORMING. 


ATLAS PLATING WORKS LTD., Avenue Rd., Acton, W.3. ACORN 1/02 (3 lines) 
Barrel Plating Works, 8/10 INGATE PLACE, Queenstown Rd., Battersea. Macaulay 2976 


ATLAS PLATING WORKS LTD 








This is an Arrow Press Publication. Published Monthly. 
Subscription Rate 30s. per annum. 
Published by Arrow Press Ltd. at 157 Hagden Lane, Watford, Herts. 


Telegrams: 


“Techpress, Watford.” 


Telephone: Gadebrook 2308/9. 





MADE AND PRINTED IN GREAT BRITAIN FOR THE PROPRIETORS, ARROW PRESS LTD., BY 


THe SIDNEY Press LIMITED, LONDON AND BEDFORD. 
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THE SWIFTO 
PLATING BARREL 


(Motorised) 


Specially designed for large output and 
comprises a rubber lined steel, or 
ebonite barrel, which is easily remov- 
able. The contact studs are designed to 
facilitate easy removal of built up 
deposits. Capacity 5 gallons of solution 
and 1 gallon or 20 Ibs. of work. 


aN 





THE HANDY 
PLATING BARREL 


(Motorised) 


A slightly smaller barrel to the 
** Swifto.”” The barrel is made of 
ebonite, tapered and having an adjust- 
able tilt between 30° to 45° from 
vertical. The driving motor acts as a 
counter-weight. Capacity 2} gallons of 
solution and } gallon or 10 Ibs. of work. 





THE HANDY 
PLATING BARREL 


(Belt Driven) 


Similar to the motorised Handy 
Barrel as described above, but designed 
for bench operation and fitted with 
quick release device for rapid removal 
of work. Capacity 24 gallons of solution 
and 3 gallon or 10 Ibs. of work. 





HARDWICK STREET, LONDON, E.Ct 


MANUFACTURERS AND >UPPLIER OF 


GRAUER ¢ WEIL LTD. 
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